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REPORT  ON  NOVEUBER-DECEMBER  1950  FLOODS 
SACRAMENTO-SAN  JOAQUIN  RIVER  BASINS,  CALIFORNIA 
AND  TRUCKEE,  CARSON,  AND  WALKER  RIVERS,  .  CALIFORNU  AND  NEVADA 


lo  Introduction.  *•  This  is  a  report  on  the  severe  and  widespread 
floods  which  occurred  throughout  the  Sacramento  and  San  Joaquin  River 
Basina  in  California  and  Truckee,  Carson,  and  Walker  River  Basins  in 
California  and  Nevada  during  the  latter  part  of  November  and  the  early 
part  of  December  1950.  These  floods  were  remarkable  in  eoctent,  sev¬ 
erity,  and  duration,  and  at  many  localities  were  the  most  destructive 
experienced  over  the  40  or  50-year  period  of  record.  The  purpose  of 
this  report  is  to  present  Information  vdilch  has  been  gathered  on  the 
floods.  Including  rainfall,  run-off,  and  damage  data,  and  to  examine 
the  effects  of  existing  and  proposed  Improvements  on  flood  flows  and 
damages.  In  order  that  a  discussion  of  the  prlrolpal  features  and 
effects  of  the  floods  may  not  be  made  too  lengthy  by  the  Incluelon  of 
the  voluminous,  detailed  data  idilch  were  collected  for  record  purposes, 
such  data  have  been  eliminated  from  the  main  report  emd  assembled  sep¬ 
arately  in  appendix  A,  entitled  "Detailed  Supporting  Data,"  The  auth¬ 
ority  for  the  preparation  of  this  report  is  contained  in  paragraph 
4223a05d  of  Orders  and  Regulations,  The  November-Dee ember  1950  floods 
are  classed  as  category  A  floods  (major  floods,  over  wide  areas,  caus¬ 
ing  extensive  property  damage), 

2,  Description  of  area.  -  The  Sacramento-San  Joaquin  Basins  of 
California  comprise  a  mountain-inclosed  basin  some  500  miles  in  length 
and  120  miles  in  width,  consisting  of  the  combined  watersheds  of  the 
Sacramento  and  San  Joaquin  River  systems  and  comprising  more  than  one- 
thii^  of  the  total  area  of  the  State,  The  two  rivers  Join  near  the 
middle  of  the  valley  and  drain  westward  through  a  common  estuary  to 
the  Pacific  Ocean,  via  San  Francisco  Bay,  At  this  Junction  the  rivers 
have  formed  a  low-lying  delta  which  is  crossed  by  a  maze  of  winding, 
sluggish  channels  aixi  sloughs,  and  tidal  influence  extends  through 
this  delta  area.  The  Sacramento  River  rises  in  the  vicinity  of  Mount 
Shasta  and  flows  south  and  southwest  to  the  delta.  In  its  upper  course 
it  is  a  swift-flowing  mountain  stream  Inclosed  by  steep  walls,  but 
north  of  Red  Bluff  it  breaks  out  onto  the  valley  floor  and  proceeds  . 
southward  in  a  meandering  course.  Numerous  tributaries  from  both  the 
Sierra  Nevada  and  Coast  Range  Mountains  enter  the  river,  the  most  im¬ 
portant  of  idiich  are  the  Feather  River  system,  including  the  Yuba  and 
Bear  Rivers,  and  the  American  River  from  the  east,  ^d  Stony,  Cache, 
and  Putah  Creeks  from  the  west.  The  Sacramento  River  drains  a  total 
area  of  about  26,000  square  miles.  The  San  Joaquin  River  rises  in  the 
Sierras  northeast  of  Fresno,  flows  westward  to  the  center  of  the  valley 
floor,  and  there  turnb  northwest  to  the  delta.  The  Fresno,  Chowchllla, 
Merced,  Tuolumne,  and  Stanislaus  Rivers  are  the  principal  tributaries 
draining  the  Sierra  Nevada,  Three  other  streams  from  the  Sierras— 
the  Calaveras,  Mokelumne,  and  Cosumnes  Rivers— enter  the  delta  directly. 
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The  total  drainage  area  of  the  San  Joaquin  Basin  Is  about  20,000 
square  jnlles. 

3«  The  southern  end  of  the  San  Joaquin  Valley  Is  normally  a 
closed  basin,  comprising  some  13,000  square  mlleso  This  area,  common¬ 
ly  referred  to  as  the  Tulare  Basin,  Is  drained  principally  by  the  Kings, 
Kaireah,  Tule,  and  Kern  Rivers  irhlch  discharge  Into  the  sump  of  Tulare 
Lake*  During  years  of  normal  run-off,  all  the  water  supply  Is  used 
for  Irrigation  within  the  basin,  and  only  during  wet  periods  does  water 
from  one  of  these  streams  -  the  Kings  River  -  enter  the  San  Joaquin 
River,  via  Kings  RLver  North* 

Uo  The  great  floods  of  1950  extended  to  the  western  Nevada  area, 
drained  by  the  Truckee,  Carson,  and  Walker  Rivers*  Each  of  these 
streams  rises  on  the  eastern  slopes  of  the  Sierra  Nevada  In  California 
and  terminates  In  land-locked  evaporation  sumps  on  the  great  plateau 
of  Nevada*  The  three  rivers.  Including  their  terminal  sumps,  have  a 
combined  drainage  area  of  about  11,000  square  miles* 

5o  The  streams  under  consideration  In  this  report  are  shown  on 
plate  I* 

6*  The  economy  of  the  Sacramento  and  San  Joaquin  Basins  of  Cal¬ 
ifornia  Is  dominated  by  agriculture*  The  area  Is  one  of  the  world's 
choice  agricultural  regions,  and  the  large  acreages  of  deep,  smooth 
alluvial  soils  have  been  used  effectively  for  the  production  of  many 
diversified,  high-value  crops*  Nbst  of  the  manufacturing  activities 
of  the  area  are  related  to  agriculture.  Including  the  processing  of 
foods  and  the  manufacture  of  agricultural  machinery*  The  climate  of 
the  area  Is  characterized  by  wet  winters,  during  which  almost  aU  of 
the  seasonal  precipitation  falls,  and  dry,  hot  summers*  Average 
seasonal  precipitation  varies  from  only  5  to  10  Inches  In  the  southern 
portion  of  the  valley  floor  to  over  100  Inches  In  the  northern,  moun¬ 
tainous  portions.  Elevations  vary  from  sea  level  to  over  14,000  feet* 

A  considerable  portion  of  the  precipitation  at  high  elevations  occurs 
as  snow*  The  region  supports  a  rapidly  Increasing  population  of  nearly 
2,000,000  people,  about  40  percent  of  which  reside  In  the  Important 
cities  of  Chico,  MarysvlUe-Yuba  City,  Sacramento,  Stockton,  Nodesto, 
Merced,  Fresno,  and  Bakersfield*  The  largest  city  Is  Sacramento,  the 
State  capital,  with  a  population  of  about  150,000* 

7*  The  western  Nevada  area,  all  of  which  lies  above  the  4,000- 
foot  elevation.  Is  also  predominantly  an  agricultural  area;  however, 
winters  are  longer  and  colder,  and  summers  shorter  than  In  the  Sacra¬ 
mento  and  San  Joaquin  Basins;  crops  are  therefore  less  diversified, 
consisting  mainly  of  forage  crops  for  livestock*  The  total  population 
In  the  drainage  basins  of  the  Truckee,  Carson,  and  Walker  Rivers  Is 
about  66,000,  and  the  only  large  city  In  the  area  Is  Reno  with  a  pop¬ 
ulation  of  about  32,000* 
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8e  Ualnly  because  of  the  general  lack  of  rainfall  during  the 
sunimer,  extensive  storage  developments  have  taken  place  on  many  of  the 
streams  in  the  Sacramento  and  San  Joaquin  Basins  of  California  and  to 
a  lesser  extent  in  the  firestern  Nevada  areao  These  reservoirs  retain 
winter  run-off  for  irrigation  use  later  in  the  year  and  many  of  them 
have  power  plants  which  operate  in  conjunction  with  the  irrigation 
function.  Some  of  the  reservoirs  have  specific  flood^control  functions, 
and  almost  all  of  the  remainder  effect  incidental  flood  control  for  the 
downstream  areas.  Other  existing  flood-control  Improvements  consist  of 
many  miles  of  levees  along  the  lower  reaches  of  the  various  streams, 
some  of  which  were  built  by  the  Federal  Government  and  some  by  local 
interests.  The  most  extensive  levee  system  exists  on  the  Sacramento 
River  and  along  the  lower  reaches  of  its  Important  tributaries.  The 
existing  reservoirs  and  levee  and  channel  improvements  and  their  effect 
on  flood  flows  and  damages  are  described  more  fully  in  subsequent  para¬ 
graphs.  Plate  1  is  a  general  map  of  the  entire  area  covered  by  this 
report  and  shows  the  principal  stream  systems,  flooded  areas,  and 
existing  and  proposed  improvements.  Detailed  descriptive  data  for 
each  Individual  stream  is  given  in  appendix  A. 

9.  Storm  pattern  and  precipitation  data.  -  The  Sacramento  and 
San  Joaquin  Basins  in  California  and  the  western  Nevada  area  are  sub¬ 
ject  at  intervals  to  widespread  storms  during  the  winter  wet  season 
from  November  through  March.  These  winter  storms  account  for  about 
80  percent  of  the  annual  precipitation  of  this  region.  The  storms 
originate  over  the  North  Pacific  Ocean  and  push  large  volumes  of  moist 
ocean  air  inland  against  the  mountain  barriers.  Usually  this  moist 
air  is  relatively  cool  and  deposits  rain  over  the  Coast  Ranges  and 
below  5 >000  feet  on  the  Sierra  Nevada,  with  snow  at  higher  elevations. 
Typical  storms  may  last  for  2  to  5  days  and  may  cover  a  200-mile-wide 
strip.  Rainfall  intensities  are  usually  moderate  but  rainfall  is  of 
long  duration;  up  to  30  percent  of  the  annual  precipitation  may  fall 
in  a  single  storm  period.  Above  3,000  feet  on  the  Sierra  Nevada,  the 
snow  usually  accumulates  into  a  deep  snow  pack,  3  to  20  feet  deep, 
which  will  not  melt  until  the  next  summer.  Occasionally,  the  Incoming 
ocean  air  is  sufficiently  warm  to  cause  rainfall  as  high  as  9,000  feet 
which  may  melt  some  of  the  accumulated  snow  pack.  At  other  times  the 
snow  may  fall  as  low  as  1,000  feet.  A  typical  3-day  storm  may  deposit 
3  Inches  of  rain  on  the  seaward  face  of  the  Coast  Ranges,  2  inches 
over  the  valley  area,  and  10  Inches  on  the  seaward  face  of  the  Sierra 
Nevada.  Some  precl|:dtatlon  may  be  carried  over  the  crest  of  the 
Sierra  Nevada  and  fall  on  the  steep  eastern  face  either  as  rain  or 
snow.  November  or  December  storms  rarely  produce  floods  because  of 
the  usual  dry  condition  of  the  mountain  watersheds  after  the  long 
summer  drought. 

10.  The  series  of  meteorological  events  which  culminated  in  the 
great  floods  of  November  and  December  1930,  began  in  the  last  days  of 
October  when  a  general  storm  caused  heavy  rain  over  the  northern  end 
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of  the  Sacramento  Basin  and  extended  as  far  south  as  American  Rivero 
This  storm  net  the  mountain  watersheds  and  laid  down  a  shallow  snow 
pack  at  higher  elevations o  During  l^-l^  November  a  cool  storm  of 
moderate  Intensity  caused  1  to  3  Inches  of  mixed  rain  and  snow  to 
fall  from  Yuba  River  south  to  Kem  River,  About  1/2  inch  of  rain 
fell  on  the  eastern  slope  of  the  Sierra  Nevada  in  the  basins  of  the 
Truckee,  Carson,  and  Walker  Rivers,  At  the  end  of  this  storm  a  shallow 
blanket  of  snow  extended  down  the  Sierra  Nevada  slopes  to  about  4>000 
feet  in  the  Sacramento  Basin,  6,000  feet  in  the  San  Joaquin  Basin, 
7,000  feet  in  the  Tulare  Basin,  and  6,000  feet  in  the  western  Nevada 
area, 

11,  The  region  was  then  invaded  by  a  storm  of  record-breaking 
magnitude  which  brought  extremely  warm  air  Inland  against  the  entire 
range  of  the  Sierra  Nevada  and  caused  very  intense  rainfall  to  ex¬ 
tremely  high  elevations.  On  16-18  November  an  average  of  about  11 
inches  of  rain  fell  on  all  the  mountain  watersheds  from  Yuba  River 
in  the  north  to  Kern  River  in  the  south  with  some  basins  receiving 
as  much  as  13  inches.  At  several  stations  as  much  as  10  Inches  of 
rain  fell  in  12  hours.  North  of  Yuba  River,  the  rainfall  was  more 
moderate  ^d  averaged  between  4  &nd  3  Inches,  East  of  the  mountains 
the  Truckee,  Carson,  and  Walker  Basins  received  about  7  Inches  of 
warm  rain  in  24  hours.  This  warm  rain  melted  away  most  of  the  shallow 
snow  cover  that  had  accumulated  on  the  mountain  slopes  and  produced 
record-breaking  flood  peaks  on  almost  all  the  mountain  streams  from 
Yuba  River  south  to  Kem  River,  By  the  end  of  this  storm  the  mountain 
watersheds  were  extremely  wet  and  stripped  of  their  protective  pack  of 
snow. 


12,  On  19  November  another  wave  of  the  storm  caused  renewed  in¬ 
tense  rainfall  over  the  southern  portion  of  the  Sacramento  Basin  and 
the  northern  portion  of  the  San  Joaquin  Basin,  Warm  rainfall  also 
occurred  on  the  eastern  slopes  of  the  Sierra  Nevada,  This  Intense 
rain,  falling  on  already  saturated  watersheds,  caused  still  higher 
peaks  to  occur  on  the  Yuba,  Bear,  American,  Uokelumne,  Truckee,  Carson, 
and  Walker  Rivers, 

13,  From  20  November  to  1  December  there  was  no  further  rainfall, 
but  bhe  weather  remained  warm  and  moist  and  there  was  very  little  op¬ 
portunity  for  the  watersheds  to  dry  out.  On  2-3  December  another  warm 
storm  invaded  the  region  and  laid  down  from  3  to  6  inches  of  rain  over 
the  same  region  from  Yuba  River  south  to  Kem  River,  with  2  to  3  inches 
of  rain  on  the  eastern  slopes  of  the  Sierra  Nevada,  In  addition,  about 
5-1/2  Inches  of  rain  fell  in  the  Coast  Ranges  near  Clear  Lake  and  caused 
minor  tributaries  of  that  lake  to  rise  to  moderate  peaks.  In  the  Sierra 
Nevada  new  floods  occurred,  but  the  peaks  were  generally  less  than  were 
observed  during  the  November  floods.  Again  on  6-8  December  another 
warm  storm  occurred  which  laid  down  4  to  5  inches  over  the  southern 
Sacramento  Basin,  from  2  to  3  inches  over  the  San  Joaquin  Basin,  and 
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ftbout  1  inch  over  the  Tulare  Basin.  On  the  eastern  slope  about  2 
Inches  of  rain  fell.  This  finally  brought  the  storm  series  to  an 
end  and  vary  little  rain  fell  during  the  remainder  of  December.  Dur> 
Ing  the  entire  storm  series,  about  15  Inches  of  rain  fell  In  the 
northern  Sacramento  Basin,  about  30  Inches  over  the  Tuba  and  American 
Basins,  about  25  Inches  over  the  San  Joaquin  Basin,  and  from  15  to  20 
inches  over  the  Tulare  Basin.  On  the  eastern  side  of  the  Sierra  Nev¬ 
ada,  the  total  rainfall  reached  from  about  20  Inches  over  the  Truckee 
Basin  to  16  Inches  over  the  Yialker  Basin.  Chairt  I  shows  the  geograph¬ 
ical  distribution  of  rainfall  throughout  the  region  for  each  of  the 
component  storms  during  the  series.  Table  I  has  been  compiled  to 
show  the  approximate  mean  precipitation  over  various  sub-basins  dur¬ 
ing  the  storm  period  together  with  similar  data  for  the  December  1937 
storm,  which  ganersdly  was  the  maximum  of  record  prior  to  November 
1950. 


lUo  The  storm  series  described  above  was  unusually  severe  on 
several  counts.  First,  was  Its  unusuaUy  early  date.  November  storms 
In  this  region  are  usually  small  In  magnitude  and  almost  never  produce 
floods  because  of  the  dry  conditions  of  the  watersheds  at  this  time  of 
year.  Second,  the  extremely  warm  temperature  of  the  incoming  air 
caused  rain  to  fall  at  unusually  high  elevations  In  the  mountains  and 
melted  away  most  of  the  snow  which  had  already  accumulated.  Third, 
this  storm  series  had  an  unusually  wide  areal  extent  causing  flood- 
producing  precipitation  over  almost  the  entire  length  of  the  Sierra 
Nevada  and  on  both  the  eastern  £ind  western  slopes.  Finally,  It  was 
unusual  In  the  short  Interval  between  the  component  storms  so  that 
the  watersheds  had  no  opportunity  to  dry  out  between  storms. 

15.  Run-off  and  stream  flow  data.  -  The  results  of  the  severe 
and  Intense  storms  during  Noveadt>er  and  December  were  record-breaking 
flood  flows  on  virtually  every  major  stream  of  the  Sacramento  and  San 
Joaquin  Basins  and  of  the  western  Nevada  area.  The  only  exceptions 
were  streams  of  the  northern  Sacramento  Valley  and  west-side  tribu¬ 
taries  draining  the  Coast  Range  Mountains.  From  the  Yuba  River  south 
to  the  Mokelumne  River,  two  major  peaks  occurred  In  November  about  2 
days  apart.  The  second  peak  was  In  all  cases  larger  than  the  first, 
and  this  second  peak  exceeded  any  previous  flow  of  record,  which  In 
most  cases  represented  a  period  of  about  50  years.  North  of  the  Yuba 
River,  the  Feather  and  upper  Sacramento  Rivers  did  not  approach  pre¬ 
vious  record  flows.  From  the  Calaveras  River  south  to  the  Kern  River, 
the  major  peak  resulted  from  the  first  storm,  and  In  fact  the  second 
peak  disappeared  south  of  the  San  Joaquin  River.  New  records  were 
also  established  on  virtually  every  stream  of  this  group.  The  great¬ 
est  relative  flows  were  noted  on  those  streams  draining  high  areas. 

The  western  Nevada  streams  behaved  In  a  similar  manner  to  those  of 
the  Yuba  to  Mokelumne  group.  The  Txnickee,  Carson,  and  Walker  Rivers 
all  showed  two  peaks,  one  on  the  19th  and  one  on  the  21st  of  November, 
with  the  second  peak  the  larger  and  again  exceeding  any  previous  flow 
of  record  by  a  substantial  amount. 
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16.  The  additional  rainfall  which  occurred  during  the  two  etorma 
of  early  December  caueed  flows  on  most  of  the  streams  to  rise  again, 
but  in  practically  all  cases  the  December  peaks  were  of  lesser  magnl* 
tude  than  those  which  occurred  in  November.  One  notable  exception  was 
the  lower  San  Joaquin  River,  which  reached  its  greatest  flow  since  1907 
on  10  December  as  a  result  of  the  combined  contributions  fl*om  the  var¬ 
ious  east-side  tributaries.  !nie  November  peak  on  the  lower  San  Joaquin 
was  of  lesser  magnitude,  principally  because  of  the  inhibiting  effect 
of  the  many  storage  reservoirs  on  the  tributaries;  these  reservoirs 
were  in  most  cases  full  at  the.  time  of  the  December  peaks  and  were 
g«ierally  ineffective  in  reducing  flood  flows  in  the  lower  reaches  of 
the  river  system.  The  Sacramento  River  in  its  upper  reaches  also 
reached  a  greater  flow  in  December  than  in  November,  but  both  peaks 
were  far  below  previous  records. 

17.  In  general,  the  hydrographs  of  all  the  streams  in  the  Sacra¬ 
mento  and  San  Joaquin  Basins  and  in  the  western  Nevada  area  were  char¬ 
acterized  by  sharp  peaks  of  short  duration,  typical  of  rain  floods  in 
this  region.  The  principal  exception  was  the  lower  San  Joaquin  River 
which,  because  of  the  continuous  contribution  of  various  tributaries 
not  necessarily  synchronized  as  to  time  of  peak,  had  a  tremendous 
volume  of  flow,  and  the  peak  receded  relatively  slowly.  These  sus¬ 
tained  high  flows  endaxigered  levees  in  the  delta  area  for  several  days, 
and  high  tides  during  the  same  period  aggravated  the  condition.  Charts 
II,  III,  IV,  and  V  show  hydrographs  at  key  points  on  various  streams 
throughout  the  area  for  which  data  are  available  at  this  time.  The 
effect  of  existing  resei*vbirs  on  some  of  these  streams  is  shown  in  a 
very  striking  manner.  Table  II  presents  all  available  data  on  flood 
flows  for  the  principal  streams  of  the  Sacramento  and  San  Joaquin  Basins 
and  of  western  Nevada.  The  previous  maximum  flow  of  record  on  the 
stream  is  also  shown  for  comparison. 

18.  Flooded  areas.  -  As  a  result  of  the  exceptionally  large  flows 
which  occurred,  throughout  the  Sacramento-San  Joaquin  Basins  and  western 
Nevada  areas,  virtually  every  major  stream  overflowed  its  banks  at  some 
point,  with  the  notable  exception  of  the  Sacramento  River.  Many  levee 
breaks  occurred  during  the  floods.  The  most  significant  of  these  were 
on  the  south  bank  of  the  Yuba  River  in  the  vicinity  of  Hammonton,  on 
the  south  bank  of  the  Bear  River  below  Upited  States  Highway  No.  99£, 
on  the  north  bank  of  the  American  River  above  the  H  Street  Bridge,  on 
the  eastern  tributaries  of  the  San  Joaquin  River,  and  along  the  San 
Joaquin  River  proper.  For  the  most  part  the  areas  inundated  consisted 
of  agricultural  property,  although  many  suburban  areas  and  parts  of 
some  urban  communities  were  flooded.  Some  areas  were  Inundated  as 
many  as  three  and  four  times  as  a  result  of  successive  flood  peaks. 

The  total  area  flooded  one  or  more  times  in  the  Sacramento-San  Joaquin 
Basins  and  western  Nevada  areals  estimated  to  be  710,000  acres.  The 
location  and  extent  of  flooded  areas  are  shown  on  plate  I.  Details 

of  flooded  areas  in  each  stream  basin  and  the  type  of  property  damage 
are  given  in  appendix  A. 
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19<>  In  the  Sacramento  Basin,  including  the  lower  delta  area,  a 
total  of  2U5tOOO  acres  was  flooded.  The  principal  streams  causing 
this  overflow  were  the  Tuba,  Bear,  and  American  Bivers.  Although  the 
Sacramento  River  was  confined  between  its  levees,  overflow  occurred 
at  all  of  the  relief  weirs  along  the  river,  which  are  a  part  of  the 
Sacramento  River  Flood  Control  Project,  and  the  project  floodways  and 
natural  storage  basins.  Including  Sutter,  Tisdale,  and  Yolo  BTpasses 
and  Butte  Basin,  were  flooded.  For  the  most  part,  the  inundated  areas 
were  devoted  to  agricultural  activities;  however,  the  overflows  from 
the  Yuba  and  American  Rivers  inundated  a  considerable  area  of  suburban 
developments  and  there  was  severe  damage  to  residential  property. 
Olivehurst  and  Linda,  suburban  areas  south  of  Marysville,  and  Bast 
Sacramento  suffered  the  major  portion  of  this  damage.  Many  roads,  - 
railroads,  bridges,  levees,  and  other  public  propeirties  were  damaged. 
There  was  also  considerable  damage  to  commercial  and  industrial  in¬ 
stallations  in  the  Sacramento  Basin.  A  suimnary  of  the  flooded  areas 
for  each  of  the  streams  in  the  Sacramento  Basin,  broken  down  into 
various  reaches  for  some  of  the  streams,  is  given  in  table  III. 

20.  The  overflow  from  streams  in  the  San  Joaquin  Basin,  Including 
the  upper  delta  area,  inundated  a  total  of  226, OCX)  acres.  Practically 
all  of  this  area  consisted  of  agricultural  property.  There  was  much 
less  damage  to  residential  property  and  to  commercial  and  industrial 
facilities  in  the  San  Joaquin  Basin  as  compared  to  the  Sacramento  Basin. 
A  large  portion  of  the  city  of  Chowchilla  and  the  outskirts  of  Modesto, 
Merced,  Stockton,  wd  Lodi  were  flooded.  Damage  to  transpoi*tation 
systems.  Including  highways,  railroads,  and  bridges,  and  to  other  public 
utilities  and  institutions  was  particularly  high  in  the  San  Joaquin 
Basin.  Most  of  this  type  of  damage  occurred  along  the  Merced  and  lower 
San  Joaquin  Rivers.  Flooded  areas  for  each  stream,  segregated  into 
reaches,  are  given  in  table  IV. 

21.  The  total  flooded  area  in  the  Tulare  Basin  amounted  to  198,000 
acres.  Almost  all  of  this  area  was  agricultural  land,  and  relatively 
minor  areas  of  residential  property  were  inundated.  Areas  in  and  ad¬ 
jacent  to  Porterville,  Visalia,  and  Woodlake  were  flooded.  There  was 
considerable  damage  to  transportation  ^sterns,  levees,  and  other  public 
utilities  in  the  Tulare  Basin.  A  summary  of  the  flooded  areas  by 
stream  reach  is  given  in  table  V. 

22.  In  the  western  Nevada  area,  the  Truckee,  Carson,  and  Halker 
Rivers  flooded  a  total  of  41,000  acres.  Most  of  this  area  was  agri¬ 
cultural  property;  however,  the  Truckee  River  inundated  a  considerable 
portion  of  the  business  district  of  the  city  of  Reno  and  many  commeiS* 
cial  and  industrial  establishments  as  well  as  residences  were  flooded. 
Reno  sustained  by  far  the  largest  damage  of  any  city  affected  by  the 
flood,  either  in  California  or  Nevada.  Flooded  areas  are  given  for 
each  stream  reach  in  table  VI. 
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23*  As  far  as  Is  known,  only  one  life  was  lost  iMch  is  directly 
attributable  to  the  flood.  This  was  a  transient  who  was  sleeping  under 
a  bridge  on  the  Chowchilla  River  when  the  flood  came.  However,  many 
residents  throughout  the  region  had  narrow  escapes.  The  remarkable 
record  of  only  one  life  lost  In  such  a  widespread  flood  as  this  attests 
to  the  effectiveness  of  the  flood  warning  and  evacuation  system  during 
the  flood  period.  Approximately  23}000  persons  were  evacuated  from 
their  homes  during  the  entire  flood  period,  8,000of  which  were  from  the 
lubq  River  ax*ea.  the  American  Red  Cross  estl^tes  that  It  gave  assist¬ 
ance  to  about  13,000  flood  victims  throughout  the  region. 

24.  Flood  damages.  -  Immediately  after  the  recession  of  flood 
flows  below  danger  points,  the  Sacramento  District  Instituted  a  region¬ 
wide  detailed  flood  damage  survey.  This  survey  required  approximately 
3  months  to  complete  and  Involved  the  personal  Interview  of  a  large 
percentage  of  the  property  owners  idio  suffered  damage.  Local  organiza¬ 
tions,  public  utilities,  and  private  firms  were  contacted  for  losses  to 
their  property.  In  general,  the  degree  of  coverage  Is  considered  ex¬ 
ceptionally  complete.  Sxamples  of  every  type  of  damage  were  Inspected 
In  the  field;  In  some  cases  damages. of  the  same  type  were  estimated  on 
the  basis  of  a  sampling  procedure.  Only  monetary  losses  or  costs 
Immediately  attributable  to  the  flood  were  Included,  and  future  costs 
or  Inteinglble  losses  were  not  Included. 


25.  The  total  direct  damage  from  the  floods  of  November  and  Dec¬ 
ember  1950,  exclusive  of  damage  to  United  States  Forest  Service  property, 
amounted  to  |31>525>000  In  the  Sacramento  and  San  Joaquin  Basins  and 
#4,360,000  In  the  western  Nevada  area.  Damage  to  Forest  Service  prop¬ 
erty  throughout  both  areas  amounted  to  $1,465,000,  making  a  grand  total 
of  $37,330,000.  In  the_  Sacramento  and  San  Joaquin  Basins  the  damages 
of  $31,525>000  are  further  broken  down  as  to  major  sub-basins,  as  follows: 

Sacramento  Basin,  Including  lower 

delta  area  $  9,934,000 

San  Joaquin  Basin,  Including  upper 

d«lta  area  12,241,000 

Tulare  Basin  9.350.000 


Total 


$31,525,000 


Data  on  the  breakdown  of  Forest  Service  damages  by  river  basins  are  not 
available  at  this  time. 

26.  In  compiling  flood  damage  data,  streams  were  divided  Into 
various  reaches,  where  pertinent,  and  damages  were  classified  Into  five 
different  categories.  These  categories,  showing  the  percentage  of  the 
total  damage,  exclusive  of  damage  to  Forest  Service  property,  for  the 
Sacrament o-San  Joaquin  Basins  and  western  Nevada  region  In  each  category, 
are  as  follows: 
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Agricultural  damage 

38  percent 

Residential  damage 

10 

If 

Commercial  and  industrial  damage 
Damage  to  public  and  private 

11 

If 

utilities  and  public  institutions 

39 

tl 

Loss  to  traveling  public 

2 

t1 

Total 

100 

tl 

Detailed  damages  in  each  category  for  the  various  stream  reaches  for 
the  Sacramento  Basln^  including  the  lower  delta  area,  are  given  in 
table  IIIj  for  the  San  Joaquin  Basin,  including  the  upper  delta  area, 
in  table  IV;  for  the  Tulare  Basin,  in  table  V;  and  for  the  western 
Nevada  area,  in  table  VI.  Det&ils  of  damage  to  United  States  Forest 
Service  property  are  given  in  table  VII . 

27.  Agricultural  damage  incliu^ed  damage  to  crops,  farm  improve¬ 
ments,  and  stored  supplies;  loss  of  livestock  and  poultry;  and  erosion 
of  land  and  deposition  of  debris.  The  crops  grown  in  the  area  are  very 
diversified  and  include  grain,  orchard,  vineyard,  and  truck  crops  and 
pasture.  Residential  damage  involved  mostly  damage  to  foundations, 
floors,  furnishings,. ..and  yards.  Commercial  and  industrial  establish¬ 
ments  which  were  damaged . included  lumber  mills,  sand  and  gravel  plants, 
wineries,  oil  field  installations,  stores,  and  others.  Private  and 
public  utilities  and  pub3J.c  institutions  which  were  damaged  included 
highways,  railroads,  levee  systems,  telephone  and  power  lines,  power 
plants,  water  and  sewer  lines,  schools,  and  numerous  other  public 
institutions.  Included  in  this  category  are  expenditures  by  the  Amer¬ 
ican  Red  Cross  and  by  Federal,  State,  and  local  agencies  for  flood  fight¬ 
ing  activities,  and  the  cost  of  emergency  repairs. to  flood-control  works 
and  of  flood  damage  surveys  by  the  Corps  of  ihgineers.  Loss  to  the  trav¬ 
eling  public  was  estimated  as  the  cost  incurred  by  reason  of  the  public 
being  required  to  take  a  more  circuitous  route  as  a  result  of  damaged 
highways, 

28.  Damage  was  very  widespread  throughout  the  Sacramento  and  San 
Joaquin  Basins  and  western  Nevada  area.  The  largest  damages  occurred 
along  the  tuba,  American,  Kings,  San  Joaquin,  and  Truckee  Rivers,  each 
of  which  caused  damages  in  excess  of  $3,000,000.  The  largest  ^ngle 
item  of  damage  occurred  at  the  site  of  Pine  Flat  Dam,  which  is.  under 
construction  on  the  Kings  River.  Damage  to  the  contractors'  plant 
and  Government  facilities  at  this  location  including  costs  incurred 

as  a  result  of  construction  delays,  amounted  to  almost  $900,000.  The 
highest  concentration  of  urban  damage  was  in  Reno  on  the  Truckee  River, 
where  almost  $2,000,000  damage  occurred.  Further  details  on  damages 
are  g^ven  in  appendix  A. 

29.  Effect  of  existing  Corps  of  Engineers  projects.  -  The  Corps 
of  Engineers  has  been  Involved  in  the  construction  of  flood-control 


improvements  in  the  Sacramento  and  San  Joaquin  Basins  for  a  number  of 
jearsy  and  completed  improvements  performed  effectively  to  reduce  flood 
flows  and  damages  during  the  November>December  floods.  There  are  no 
existing  Corps  of  Engineers  projects  in  the  western  Nevada  area.  The 
most  extensive  existing  improvement  is  the  Sacramento  fiiver  Flood  Con¬ 
trol  Project  which  consists  of  a  comprehensive  system  of  levees,  ovei> 
flow  weirs,  bypass  channels,  and  pumping  plants.  Although  ^ome  work 
remains  to  be  done  on  this  project,  all  functional  parts  such  as  weirs 
and  bypasses  were  in  operation  at  the  time  of  the  flood  and  provided 
adequate  protection.  The  principal  works  of  the  project  are  levees 
and  channel  improvements  along  the  Sacramento  River  from  Chico  Landing 
to  its  mouth  and  along  the  lower  reaches  of  the  principal  tributaries; 
the  Uoulton,  Colusa,  Tisdale,  Fremont,  and  Sacramento  overflow  weirs; 
and  the  Sutter  and  lolo  bypasses.  The  total  length  of  levees  Involved 
is  over  1,100  miles.  Other  existing  Corps  of  Engineers  projects  idilch 
were  completed  and  in  operation  at  the  time  of  the  flood  are  the  Uari- 
posa,  Owens,  and  Burns  Reservoirs  of  the  Merced  County  Stream  Group 
Project,  and  Big  Dry  Creek  Reservoir  on  Big  Dry  Creek  south  of  Fresno. 
Farmington  Reservoir  on  Littlejohn  Creek,  although  not  entirely  com¬ 
pleted,  functioned  substantially  as  Intended  and  provided  effective 
flood  control.  On  the  Tuolumne  River  the  existing  Don  Pedro  Reservoir, 
constructed  and  operated  by  local  Interests,  has  been  operated  since 
December  1949  to  provide  100,000  acre-feet  of  flood-control  space  as 
the  first  phase  of  the  authorized  Joint  Federal-local  interests  Tuolumne 
River  Project.  In  addition  to  the  above-described  improvements,  two 
major  resex^olrs  constructed  by  the  United  States  Bureau  of  Reclamation 
were  operated  to  provide  flood  control  during  the  flood  period.  These 
are  the  Shasta  Reservoir  on  the  Sacramento  River  and  Friant  Reservoir 
on  the  San  Joaquin  River,  both  of  which  are  operated  in  accordance  with 
flood-control  criteria  developed  by  the  Corps  of  Ehgineers  under  pro-^ 
visions  of  Section  7  of  the  1944  Flood  Control  Act.  Pertinent  descrip¬ 
tive  data  for  all  of  the  above-described  reservoirs  are  as  follows: 


Reservoir 

e 

e 

: 

.  Stream 

e 

t 

:  Drainage  : 
t  area  : 

:  controlled: 

:  (sq.  mi.)  : 

Gross 

capacity 

(ac .- f t o ) 

:  Max.  flood- 
:  control 

:  reservation 
:  (ac.— ft.) 

Shasta 

Sacramento  R. 

6,660 

4,500,000 

1,300,000 

Fa  3iington 

Littlejohn  Cr. 

212 

52,000 

52,000 

Don  Pedro 

Tuolumne  R. 

1,539 

290,000 

100,000 

Burns 

Burns  Cr. 

74 

7,000 

7,000 

Owens 

Owens  Cr. 

26 

3,600 

3,600 

Mariposa 

Mariposa  Cr. 

108 

15,000 

15,000 

Big  Dry 

Big  Dry  Creek 

86 

15,500 

15,500 

Friant 

San  Joaquin  R. 

520.000 

390.000 

Total 

10,338 

5,403,100 

1,883,100 
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30o  All  of  the  foregoing  projects  operated  daring  the  November- 
Decejnber  flood  period  to  provide  effective  flood  control  and  prevented 
a  considerable  amount  of  damage  'nhich  would  otherwise  have  occurredo 
The  Sacramento  River  Flood  Control  Project  was  by  far  the  most  spectac¬ 
ular  as  far  as  damages  prevented.  An  example  of  the  manner  in  which 
the  project  works  functioned  to  reduce  flood  flows  along  the  river  is 
afforded  in  the  situation  mhich  developed  at  Sacramento.  As  a  result 
mainly  of  the  record-breaking  flow  on  the  American  River,  the  flood 
stage  of  the  Sacramento  River  at  Sacramento  reached  a  record  gage  height 
of  30.15  feet,  corresponding  to  a  discharge  of  102,000  cubic  feet  per 
second.  At  the  same  time,  the  upstream  Fremont  and  Sacramento  weirs 
were  discharging  a  cosdsined  flow  of  170,000  cubic  feet  per  second  into 
the  Yolo  Sypass,  ihich  obviously  prevented  serious  damage  in  the  vicin¬ 
ity  of  Sacramento.  It  is  estimated  that  the  entire  Sacreimento  River 
Project  prevented  damages  of  about  $75;000,000  during  the  flood  period, 
based  upon  the  present  development  in  the  area.  However,  such  an  esti¬ 
mate  of  prevented  damages  is  someidiat  unr^listic,  since  the  present 
development  would  not  have  taken  place  without  the  project.  Such  im¬ 
portant  cities  as  Uarysville,  Yuba  City,  Sacramento,  and  North  Sacra¬ 
mento  could  not  have  grown  to  their  present  size  without  protection 
of  the  communities  and  their  trade  areas  from  devastating  floods  of 
the  Sacramento  River  system. 

3I0  The  effect  of  the  reservoir  projects  in  reducing  flood  flows 
and  damages,  although  less  spectacular,  was  nevertheless  considerable. 
Farmington  Re8ei*volr  on  Littlejohn  Creek  reduced  a  peadc  Inflow  of  more 
than  6,000  cubic  feet  per  second  to  an  outflow  of  2,900  cubic  feet  per 
second  and  thereby  prevented  damages  estimated  at  1100,000..  Don  Fedro 
Rsservoir  on  the  Tuolumne  River  would  have  effected  substantially  the 
same  reduction  in  flows  at  downstream  points  during  the  November  flood 
even  if  no  allotment  of  flood-control  space  had  been  made,  since  this 
reservoir  would  normally  be  at  a  low  level  at  this  time  of  year  and 
would  have  stored  the  same  amount  of  inflow.  However,  by  virtue  of 
having  evacuated  the  allotted  100,000  acre-feet  of  flood-control  space 
after  the  November  flood,  the  reservoir  was  able  to  reduce  the  first 
December  peak  Inflow  of  54,000  cubic  feet  per  second  to  a  nondamaging 
outflow  of  9,000  cubic  feet  per  second.  It  is  estimated  that  without 
this  project  the  outflow  during  this  first.  December  flood  would  have 
been  in  the  order  of  40,000  cubic  feet  per  second.  Furthermore,  by  the 
storage  of  100,000  acre-feet  of  flood  volume  during  the  two  December 
floods,  the  reservoir  accomplished  a  reduction  in  the  peak  flow  of  the 
lower  San  Joaquin  River.  It  is  estimated  that  the  operation  of  Don  Pedro 
Reservoir  as  the  first  phase  of  the  authorized  Tuolumne  River  Project 
prevented  damages  of  about  $100,000  on  the  Tuolumne  River  and  lower  San 
Joaquin  River. 

32.  Mariposa,  Owens,  and  Burns  Reservoirs  on  streams  in  Merced 
County  effected  similar  reductions  in  downstream  flows  and  prevented 
considerable  damage.  Burns  Reservoir  on  Burns  Creek  by  virtue  of  re¬ 
ducing  a  peak  Inflow  of  8,000  cubic  feet  per  second  to  an  outflow  of 
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1,700  cubic  feet  per  second  prevented  the  flooding  of  a  considerable 
addltion2il  suburban  area  in  eastern  Merced  and  prevented  damage  estimated 
at  $2,200,000,  Mariposa  and  Owens  Reservoirs  also  substantially  reduced 
downstream  flows  and  prevented  damage  estimated  at  $300,000.  Mariposa 
Reservoir  reduced  a  peak  inflow  of  18,600  cubic  feet  per  second  to  a 
maximum  outflow  of  900  cubic  feet  per  second,  and  Owens  Reservoir  re¬ 
duced  an  inflow  of  1,700  cubic  feet  per  second  to  an  outflow  of  150 
cubic  feet  per  second.  It  is  estimated  that  if  the  three  reservoirs 
of  the  Merced  County  Stream  Group  Project  had  not  been  in  existence, 
the  flooded  eirea  in  this  vicinity  would  have  been  more  than  40,000 
acres  instead  of  the  27,000  acres  which  were  actually  flooded.  Big 
Dry  Creek  Reservoir  on  Big  Dry  Creek  reduced  a  peak  inflow  of  1,500 
cubic  feet  per  second  to  an  outflow  of  50  cubic  feet  per  second  and 
thereby  prevented  flooding  of  -the  suburban  Figarden  area  north  of 
Fresno.  The  damage  prevented  by  this  piroject  is  estimated  at  $200,000. 

33o  Friant  Reservoir  on  the  San  Joaquin  River  had  a  peak  inflow 
^^ring  the  flood  period  of  55»000  cubic  feet  per  second,  and  the  reser¬ 
voir  release  never  exceeded  500  cubic  feet  per  second  until  11  December 
idien  flood  peaks  began  to  recede  on  the  lower  San  Joaquin  River.  The 
effect  of  this  reduction  in  flow  was  felt  all  along  the  Sein  Joaquin 
River,  although  the  major  effect  was  above  the  mouth  of  the  Merced 
River.  It  is  estimated  that  the  flow  at  Newman  on  the  San  Joaquin 
River  would  have  been  increased  from  17,000  cubic  feet  per  second  to 
about  25,000  cubic  feet  per  second  if  Friant  Reservoir  had  not  been  in 
existence  and  operated  for  flood  contirol  as  it  was.  The  total  damage 
prevented  by  this  project  is  estimated  at  $1,375>000.  Shasta  Reser¬ 
voir  on  the  Sacramento  River  had  little  effect  on  flood  flows  and  dam¬ 
ages  because  inflows  to  the  reservoir  never  reached  excessively  large 
amounts.  Although  Shasta  Reservoir  stored  a  considerable  amount  of 
water  during  the  main  flood  period,  subsequent  releases  were  almost  as 
great  as  the  peak  iiiflow,  and  the  peak  flow  of  the  Sacramento  River  at 
Red  Bluff  was  not  reached  until  14  December.  The  magnitude  and  duration 
of  the  minor  flood  flows  on  the  upper  Sacramento  River  might  have  been  . 
someidiat  greater  without  Shasta  Reservoir,  but  the  additional  damage 
which  would  have  resulted  would  have  been  negligible. 

34o  The  functioning  of  these  existing  reservoirs  during  the  flood 
period  is  summarized  in  table  IX.  A  summary  of  the  damages  prevented 
by  all  of  the  existing  Corps  of  Fhgineers  projects,  including  nonproject 
resei*voirs  operated  specifically  for  flood  control,  is  given  in  the  fol¬ 
lowing  tabulation: 


Sacramento  River  Flood  Conti^jl  Project 

Shasta  Reservoir 

Farmington  Reservoir 

Don  Pedro  Reservoir 

Burns  Reservoir 

Owens  Resei^ir. 

Mariposa  Reservoir 


$75,000,000  (a) 
negligible 


100,000 
100,000  (b) 


2,200,000 


50,000 

250,000 
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Big  Dry  Reservoir 
Friant  Reservoir 


200,000 

1»37?,CXX) 

Total  $79,275,000 

(a)  Based  on  present  development » 

(b)  Refers  to  damage  prevented  by  virtue  of  contract 

for  100,000  acre-feet  of  flood-control  apace 
and  not  to  total  damage  prevented  by  reservoir. 

35 0  Effect  of  other  existing  vorka.  -  In  addition  to  the  floating 
projects  described  in  the  preceding  paragraphs,  a  number  of  other  exist¬ 
ing  reservoirs  and  levees  effectively  reduced  flood  flows  and  flood  dam^ 
ages.  All  of  the  reservoirs,  with  the  exception  of  Hogan  Reservoir  on 
the  Calaveras  River,  were  constructed  principally  for  irrigation,  water 
supply,  and/or  power  generation  purposes  and  effected  only  incidental 
flood  control.  Hogen  Reservoir  is  a  flood-control  project  constructed 
by  the  city  of  Stockton.  The  structure  has  ungated  outlets  and  operates 
automatically  during  a  flood.  This  unit  reduced  a  peak  Inflow  of  21,000 
cubic  feet  per  second  to  a  maximum  outflow  of  8,000  cubic  feet  per  sec¬ 
ond  and  thereby  prevented  considerable  additional  flooding  in  the  out¬ 
skirts  of  Stockton.  Damages  prevented  by  this  project  have  not  been 
evaluated,  but  they  were  substantial.  Other  reservoirs,  although  pi^ 
vidlng  only  incidental  flood  control,  also  effected  a  considerable  re¬ 
duction  in  flood  flows  and  damages  downstream.  The  most  important  of 
these  units  are  Melones  Reservoir  on  the  Stanislaus  River,  Pardee  Res¬ 
ervoir  on  the  Itokelumne  River,  and  Exchequer  Reservoir  on  the  Merced 
River.  Upstream  power  reservoirs  on  the  Feather,  Yuba,  Mokelumne,  and 
Tuolumne  Rivers  were  also  effective  in  reducing  flood  flows.  On  the 
Truckee  t^iver.  Lake  Tahoe  and. Boca  Reservoir  had  little  effect  on  down¬ 
stream  flows  and  damages  although  storing  considerable  water.  The  exist¬ 
ing  Bridgeport  and  Topaz  Reservoirs  on  the  %lker  River  and  Lahontan 
Reservoir  on  the  Carson  River  effected  an  appreciable  reduction  in 
downstream  flood  flows  and  damages.  The  functioning  of  these  reservoirs 
during  the  flood  period  is  summarized  in  table  IX. 

36.  Many  miles  of  levees  along  the  lower  reaches  of  the  various 
streams  in  the  Sacramento  and  San  Joaquin  Basins  have  been  constructed 
by  local  Interests.  In  general,  these  levees  were  Inadequate  to  handle 
the  excessively  severe  and  repeated  flood  flows  which  passed  down  the 
streams,  but  in  many  specific  cases  these  levees  held  and  prevented  in 
the  aggregate  a  considerable  amount  of  additional  damage  throughout  the 
region. 

37 0  Potential  effect  of  authorized  flood-control  works.  -  The  Corps 
of  Engineers  has  been  authorized  to  construct  a  number  of  projects  for 
flood  conti*ol  and  allied  purposes  throughout  the  Sacramento  and  San 
Joaquin  Basins  in  Csillfomia.  There  are  no  authorized  projects  in  the 
western  Nevada  area.  These  authorized  projects  include  multiple-purpose 
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reservoirs  at  the  foothill  line  on  many  of  the  major  streams,  single-* 
purpose  flood-control  reservoirs,  and  levee  and  channel  Improvement 
projects o  All  were  authorized  by  Congress  In  the  1944  and  1950  Flood 
Control  Acts.  Uany  of  these  projects  are  presently  under  construction 
and  scheduled  for  completion  within  the  next  few  years. 

38.  The  following  tabulation  gives  pertinent  descriptive  data  and 
the  status  of  all  authorized  Corps  of  Fhglneers  reservoir  projects  In 
the  Sacramento  and  San  Joaquin  Basins  exclusive  of  those  described  under 
existing  projects; 


Reservoir 

# 

• 

*  Stream 
« 

# 

• 

# 

:  Drain- 

:  age 
:  area 
;(sq.mi.) 

:  :Uax.  flood 

:  (h*oss  :  control 

:  capacity  •reservaticn 
;  (ac.-ft.);  (ac.-ft.) 

Primary 

uses 

Black  Butte 

Stony  Creek 

712 

160,000  130,000 

FI.  contr.  & 
Irrigation 

Iron  Canyon 

Sacramento  R,  2,606 

503,000  400,000 

FI.  contr., 
poifer,  it  irrig, 

Folsom  (a) 

American  R. 

1,875 

1,000,000  400,000 

ditto 

Hogan 

Calaveras  R. 

363 

325,000  125,000 

FI.  contr.  & 
irrigation 

New  Melones 

New  Don 

Stanislaus  B 

900 

1,100,000  350,000 

FI.  contr., 
power,  it  irrig 

Pedro  (b) 

Tuolumne  R. 

1,539 

340,000 

ditto 

Bear 

Bear  Cr. 

72 

7,700  7,700 

FI.  control 

Pine  Flat (a) 

Kings  R. 

1,542 

1,000,000  1,000,000 

FI.  contr.  it 
Irrigation 

Terminus 

Kaweah  R. 

560 

100,000  100,000 

41tto 

Success 

Tule  R. 

408 

75,000  75,000 

ditto 

Isabella  (a) 

Total 

Kern  R, 

2.075 

12,652 

550.000  550.000 

4,820,700  3,477,700 

ditto 

(a)  Under  construction (b)  To  be  constructed  by  local  Interests. 


39.  The  following  tabulation  gives  pert^ent  descriptive,  data  for 
the  major  authorized  levee  and  channel  Improvement  projects  In  the  Sac¬ 
ramento  and  San  Joaquin  Basing  idilch  are  grouped  In  some  cases  for 
convenience : 


Project  and  stream 

*  • 

*  e 

:  Type  of  improvement  : 

•  * 

*  • 

Approximate 
chatmel  dist. 
(miles) 

Sacramento  R.  major  and 

New  levees,  levee  extension 

minor  tributaries  (a) 

and  raising,  channel  im¬ 
provements,  bank  protec¬ 

tion,  and  diversion 

270 

Bear  Creek  (San  Joaquin 

Levees  and  channel  improve¬ 

County) 

ment 

30 

Lower  San  Joaquin  River 

New  levees,  levee  rebuild¬ 
ing,  revetments,  and  flow- 

age  easements 

260 

Duck  Creek  (San  Joaquin 

Diversion  and  levees 

1 

County) 

Merced  County  Stream  Group 

Levees,  channel  improvement. 

and  diversions 

55 

Kings,  Kaweah,  and  Tule 

levees,  channel  Improvements, 

Rivers 

and  spreading  works 

-22 

Total 

653 

{a.)  ..Un4er  consti*uctioni> 


40e  The  foregoing  authorized  projects  have  been  designed  to  pro- 
vide  a  relatively  high  degree  of  flood  protection  for  the  areas  in  which 
they  are  located,  and  their  effect  in  reducing  flood  flows  and  damages 
from  the  Novembe]>-December  1950  floods  would  have  been  very  great.  Table 
VIII  shows  that  if  these  projects  had  been  in  operation  at  the  time  of 
the  flood,  the  damage  prevented  would  have  amounted  to  $16,011,000  ex¬ 
clusive  of  $841,000  damage  reduction  in  flowage  easement  areas.  This 
represents  a  reduction  of  83  percent  in  the  total  damage  that  occurred 
along  streams  on  which  major  flood  control  projects  have  been  authorized. 
Of  the  remaining  17  percent,  about  14  percent  occurred  above  project 
sites  and  in  floodways  and  is  considered  nonpreventable  on  the  basis  of 
present  economic  conditions.  The  other  3  percent  can  be  considered  as 
residual  damage  on  these  streams.  It  can  therefore  be  seen  that  the 
degree  of  protection  to  be  provided  by  the  authorized  projects  would 
have  been  remarkably  high.  Table  VIII  gives  details  of  damages  prevent¬ 
ed  by  authorized  projects  on  each  stream,  and  plate  I  shows  the  location 
of  these  projects. 

41.  Potential  effect  of  recommended  flood-control  projects.  -  Even 
after  completion  of  all  of  the  authorized  projects  in  the  Sacramento  and 
San  Joaquin  Basins,  there  would  still  remadn  a  considerable  area  which 
would  not  have  adequate  flood  protection  and  which  sustained  considerable 
damage  during  the  1950  floods.  In  recognition  of  this  need  for  additional 
flood  protection  over  and. above  that  which  would  be  provided  by  the  auth¬ 
orized  projects,  a  Comprehensive  Report  on  Sacramento-San  Joaquin  Basin 
Streams  was  prepared  in  1945  brought  up  to  date  by  a  Supplement 
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in  1948.  This  report  has  been  printed  as  House  Document  No.  367> 
£lght7-first  Congress,  first  session.  As  a  result  of  the  studies  and 
recommendations  of  the  reporting  officers,  the  Chief  of  Sigineers  rec- 
osmended  in  this  document  the  construction  of  certain  additional  works 
on  streams  of  the  Sacramento  and  San  Joaquin  Basins.  There  are  no  rec¬ 
ommended  projects  on  Nevada  streams.  The  following  tabulation  glres 
pertinent  descriptive  data  for  the  reservoir  projects  recommended  b7 
the  Chief  of  Engineers: 


Reservoir 

Stream 

:  Drain-: 

:  age  : 

:  area  : 

: ( sq  mi) : 

dross 

capaclt/ 

(ac,-ft.) 

:Uax.  flood: 

:  control  :  Primar/ 
:reservatlon:  uses 

:  (ac.-ft,): 

Oroville  (a) 

Feather  R. 

3,611 

3,000,000 

385,000  FI.  control, 
power,  & 
irrigation 

Indian  Valle/  Cache  Cr. 

121 

250,000 

30,000  FI,  contr.  & 
irrigation 

Buchanan 

ChowchiUa  R. 

234 

70,000 

60,000  ditto 

Hidden 

Fresno  R. 

236 

90.000 

80,000  ditto 

Total 

4,202 

3,410,000 

555,000 

(a)  Alternate  to  previous!/  recommended  Bidwell  Bar  Reservoir 7 


42,  The  following  tabulation  gives  pertinent  descriptive  data  for 
recommended  levee  and  channel  improvement  projects: 


Project  and  stream 

:  T/pe  of  improvement 

:  Approximate 
: channel  dist. 

:  (miles) 

American  River 

Extension  of  levees  upstream 

7 

Clear  Lake  tributaries 

Levees,  channel  improvement. 

and  diversion 

7 

Deer  Creek  (Sacramento 

Levees  and  diversion 

1 

Count/) 

Mormon  Slough 

Levees  and  diversion 

5 

Tulare  Lake 

Levees 

61 

Miscellaneous  streams  in 

Levees,  bank  protection  and 

Sacramento-San  Joaquin 
Basins 

channel  clearing 

* 

Total 

81 
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43>  The  damages  that  would  have  been  prevented  by  the  projects 
listed  in  the  previous  two  paragraphs^  If  they  had  been  completed  and 
In  operation^  are  estimated  at  $628^000^  excluding  $35^000  damage  re¬ 
duction  within  floodway  areas.  The  residual  damage  along  streams  on 
which  the  recommended  projects  are  located  would  have  amounted  to 
$248, OCX)^  of  which  $236^000  represents  residual  damage  to  the  American 
^ver  leveeso  Table  VIII  gives  the  breakdown  of  the  damage  figures 
and  plate  I  shows  the  location  of  the  recomnended  projects. 

44.  Potential  effect  of  proposed  flood-control  projects.  -  In 
recognition  of  future  additional  needs  for  flood  protection  In  the 
Sacramento  and  San  Joaquin  Basins^  a  number  of  projects  In  addition 
to  those  authorized  and  recommended  were  j^oposed  by  the  Chief  of 
Engineers  In  House  Document  No.  367.  Subsequent  studies  since  the 
date  of  the  report  contained  In  the  cited  document  have  Indicated  the 
need  for  further  laqprovements  on  the  Sacramento  and  San  Joaquin  Basins 
and  western  Nevada  streams;  however^  reports  on  this  additional  group 
of  proposed  projects  have  not  yet  been  submitted  to  Congress.  The  fol¬ 
lowing  tabulation  lists  projects  proposed  for  construction  on  various 
streams  In  the  Sacramento  and  San  Joaquin  Basins  and  In  western  Nevada 
together  with  pertinent  descriptive  data: 


Stream 

'  * 

*  Type  of  improvement  * 

•  • 

Principal  features 

Yuba  River 

Multiple-purpose  reservoir 

675,000  ac.-ft.  Bull¬ 
ards  Bar  Res. 

Bear  River 

Multiple-purpose  reservoir 

200,000  ac.-ft.  Garden 
Bar  Res. 

Putah  Creek 

Multiple-purpose  reservoir 

2,200,000  ac.-ft. 
Montlcello  Res. 

Cosumnes  River 

Ifcilti pie-purpose  reservoir 

550,000  ac.-ft.  Nash¬ 
ville  Res. 

Cache  Creek 

Multiple-purpose  reservoir 
and  channel  improvements 

40,000  ac.-ft.  Kelsey- 
viUe  Res.  and  dear- 
lake  outlet  enlarge¬ 
ment 

Sacramento  River 

^vees  and  bank  protection 

60  miles  of  Improve¬ 
ment  on  river  and 
tributaries  from 
Chico  Landing  to 

Red  Bluff 

Truckee  River 

Multiple-purpose  reservoir 
and  channel  improvements 

135,000  ac.-ft.  Pros¬ 
ser  Res.  and  8 
miles  of  channel 
impi*ovement 

Carson  River 

Multiple-purpose  resei^ir 

50,000  ac.-ft.  Wat- 
ashe&mu  Res. 

Walker  River 

Multiple-purpose  reservoir 

160,000  ac.-ft.  Pickle 
Meadows  Res. 

17 


45 •  The  damage  that  would  have  been  prevented  b/  the  proposed 
projects  Is  estimated  at  $7f967,OOOf  exclusive  of  $229}000  damage 
reduction  within  floodway  areas.  The  residual  damage  along  streams 
on  idilch  the  proposed  projects  are  located  would  have  amounted  to  about 
U  percent  of  the  total,  thus  Indicating  a  very  high  degree  of  protec¬ 
tion.  Table  VIII  gives  the  break-down  of  the  prevented  damage,  and 
plate  I  shows  the  location  of  the  proposed  projects. 

46.  Potential  effect  of  all  authorized,  recommended. and  pro¬ 
posed  projects.  -  Table  VIII  shows  that  If  all  authorized,  recomaended, 
and  proposed  projects  had  been  cojq>leted  and  In  operation  they  would 
have  prevented  dsmages  estimated  at  $24^606,000,  ^eluding  $l,105y0Q0 
damage  reduction  within  floodways  and  flowage  easement  areas.  The 
residual  damage  bblow  the  projects  wd  outside  of  floodways  and  flow- 
age  easement  areas  would  have  amounted  to  $3>397>000.  This  represents 
approximately  9  percent  of  the  total  damage  caused  by  the  floods.  Of 
the  $3>397>000  residual  damage,  $1,507>000  occurred  along  the  Uokelumne 
River,  which  Is  presently  being  Investigated  to  determine  If  flood 
protection  lorks  are  Justified  In  the  light  of  curi*ent  economic  con¬ 
ditions. 

47.  Flood  fighting  and  other  activities.  -  During  the  progress 
of  the  floods  of  Novembei^December  1950,  the  Corps  of  Engineers  was 
engaged  In  flood  fighting  acUvltles  throughout  the  Sacramento-San 
Joaquin  Basins  and  western  Nevada  area.  A  flood  operations  center 
was  set  up  at  District  headquarters  In  Sacramento  for  the  purpose  of 
coordinating  activities  of  the  various  field  forces.  This  operation 
center  received  Information  on  river  stages,  weather  data,  and  critical 
conditions  at  various  points,  einalyzed  such  Information  and  data,  and 
disseminated  It  to  Corps  of  Ehglneers  field  personnel,  as  well  as  to 
other  Interested  Federal,  State,  and  local  agencies.  One  of  the  jurln- 
clpal  functions  of  the  flood  operation  center  was  to  analyze  weather 
reports  and  river  flows  In  prder  to  predict  the  development  of  critical 
situations.  When  critical  stages  were  expected,  all  agencies  were 
alerted  by  the  United  States  Weather  Bureau,  the  agency  charged  with 
this  responsibility.  In  the  field.  Corps  of  £hglncfers  personnel  were 
Involved  In  patrolling  of  levees,  contacting  responsible  local  Inter¬ 
ests  to  apprise  them  of  dangerous  conditions,  assisting  In  the  evacu¬ 
ation  of  personnel  fx*om  dangei^  areas,  and  asdstLng  In  operations  to 
repair  damaged  levees  and  prevent  failure.  In  the  latter  operation, 

a  considerable  amount  of  manpower,  equipment,  and  material  was  made 
available  to  local  Interests.  Flood  fighting  activities  were  accom¬ 
plished  In  coordination  with  many  Federal,  State,  and  local  agencies, 
and  Individuals,  among  which  the  cooperation  was  excellent.  There  Is 
no  doubt  that  these  activities  prevented  many  dollars  In  damage  and 
quite  possibly  saved  some  lives. 

4B.  In  addition  to  the  flood  fighting  activities  described 
above.  Corps  of  Engineers  personnel  w ere  engaged  In  the  collection  of 
basic  data  during  the  flood  period.  Such  data  Included  observation 
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of  gage  heights,  measurement  of  stream  flows,  fixing  of  high  water 
marks,  and  general  observations  of  the  behavior  of  the  streams  during 
time  of  floodo  Ahsttempt  was  made  to  obtain  eon^lete  aerial  photo¬ 
graphic  coverage  of  the  flooded  areas  at  the  height  of  the  floods. 

In  some  cases,  bad  weather  prevented  this  operation,  but  a  fairly 
complete  photographic  record  of  the  flood  was  obtained.  As  a  result 
of  the  data  collected  by  Corps  of  %glneers  personnel  and  many  others, 
the  1950  floods  will  be  the  best  recorded  In  the  history  of  California 
and  Nevada  floods. 

49o  Emergency  repairs.  -  The  record  floods  which  occurred  on 
virtusilly  every  s  tream  in  The  Sacramento  and  San  Joaquin  Basins  and 
In  western  Nevada  caused  widespread  damage  to  existing  levees  and 
other  flood-control  works.  At  many  locations  levees  were  weakened 
and  at  many  others  were  coa^letely  washed  away.  These  conditions 
Imposed  the  threat  of  a  major  disaster  to  many  areas  If  another  flood 
should  occur,  and,  therefore,  the  Corps  of  Engineers  undertook  exten¬ 
sive  emergency  repairs  throughout  the  region  under  the  authority 
granted  by  the  1948  Flood  Control  Act.  Uore  than  100  requests  for 
such  emergency  aid  have  been  received  to  date,  and  repair  work  has 
been  undeirtaken  or  scheduled  at  approximately  70  general  locations. 
Emergency  repair  work  will  have  been  done  on  practically  every  major 
stream  In  the  Sacramento  and  San  Joaquin  Basins  by  the  time  the  pro¬ 
gram  Is  consisted.  A  total  of  $1,150,000  has  been  spent  or  obligated 
In  connection  with  this  work  to  date,  and  the  work  Is  not  yet  completed. 

5O0  The  floods  also  left  many  obstructions  In  various  channels 
throu^out  the  region  vhlch  have  seriously  reduced  carrying  capacities. 
To  correct  this  situation,  the  Sacramento  District  Engineer  has  rec¬ 
ommended  that  clearing  and  snagging  work  be  undertaken  on  same  8 
streams  In  the  Sacramento  and  San  Joaquin  Basins  and  In  western  Nevada. 
Some  of  this  work  Is  presently  cnder  way.  It  Is  estimated  that  the 
entire  clearing  and  snagging  program  will  Involve  a  total  expenditure 
of  about  $300,000.  The  effectiveness  of  such  clearing  and  snagging 
work  Is  demonstrated  by  the  fact  that  work  of  this  nature  done  on  the 
Tule  and  Khweah  Rivers  early  In  1950  materially  helped  prevent  serious 
flood  damage  to  the  cities  of  Porterville  and  Visalia,  respectively, 

51.  Summary.  -  The  flood  events  that  have  been  described  In  this 
report  were.  In  general,  the  largest  and  most  destructive  since  the 
turn  of  the  century.  Over  700,000  acres  of  the  best  agricultural  and 
suburban  areas  were  flooded,  causing  damages  In  excess  of  $37,000,000. 
Foirtunately  the  flood-control  projects  already  completed  prevented  a 
fujrbher  damage  of  some  $80,000,000.  The  Corps  of  Engineers  has  devel¬ 
oped  a  comprehensive  pl^  for  the  prevention  of  damages  from  floods 
such  as  these,  and  to  make  beneficial  use  of  the  floodwaters.  Some 
units  of  the  comprehensive  plan  have  already  been  authorized,  some 
have  been  recommended  for  authorization,  and  others  have  been  proposed 
for  future  authorization.  If  the  units  which  have  been  authorized  had 
been  conqjleted  and  In  operation,  they  would  have  prevented  nearly 
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ona-half  of  the  datoage  nhich  aetaally  oecurrode  Farther  ^  if  the  exh- 
tire  comprehensive  plan  had  been  completed  and  in  operation^  the  total 
damage  in  areas  other  than  headwaters^  floodwajrs,  and  flowage  ease¬ 
ments  would  hare  been  reduced  to  less  than  |3>500^000«  It  is  there¬ 
fore  evident  that  the  degree  of  flood  protection  contemplated  is 
relatively  high. 

$2,  Bibliography »  -  In  addition  to  the  data  included  in  this 
report  and  accompanying  appendix,  the  following  dkta  pertaining  to 
the  floods  have  been  collected  and  are  on  file  in  the  District  Office: 

So  Flood  damage  questionnaires o 

bo  Aerial  and  other  photographs  taken  duzing  flood » 

Co  detailed  maps  showing  flooded  areas. 

do  Stream  flow  measurements  and  gage  heights. 

e.  Record  of  weather  forecasts  and  precipitation  data. 

fo  Record  of  permanent  high  water  marks. 

go  Record  of  emergency  repairs. 

h.  Record  of  flood  fight  operations. 

1.  Record  of  activities  of  "Flood  Operations  Center". 

j.  Copy  of  pamphlet  entitled  "Reno  Flood  1950",  by  the  Reno, 
Nevada,  Junior  Chamber  of  Commerce. 

k.  Copy  of  report  by  the  California  State  Division  of  High¬ 
ways  entitled  "Report  of  1950  Flood  Damage  to  State  Highways"  dated 
December  Ikt  1950. 

l.  Copy  of  report  by  California  State  Division  of  Vbter 
Resources,  entitled  "Floods  of  1950  in  California"  dated  December  18, 
1950. 


m.  Copy  of  report  by  United  States  Forest  Service,  Region 
5,  and  California  Forest  &  Range  £i:q3erlment  Station,  entitled  "Special 
Itotershed  Report,  Flood  of  November  1950",  dated  December  11,  1950. 

n.  Miscellaneous  flood  and  damage  data  furnished  by  various 
public  and  private  agencies  and  individuals. 
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TABLE  I»— -Stonn  Precipitation  by  Basins 


8  Not-I^o  1950  Stdrm  (a)  ;  Deo  1937  Storm  (b) 

t  Total  :  Total  i  BiGcT'  T  Total  i  Sax 

j15  Nov  s  16  Nov  :  24  hr  j  9  Deo-  i  24  hr 

t  8  Deo  t  21  Not  ; period  ^  11  Deo  i  period 


Sacramento 

(All  quantities  in  Inches) 

Cache 

16o0 

7o5 

3o2 

8  llol 

7.0 

Upper  Sacramento 

lloQ 

4o0 

2o2 

8  7.5 

5.0 

Feather 

ISoO 

lOoO 

5oO 

8  16.9 

11.4 

Yuba 

5io0 

20o5 

6o8 

8  12.0 

6.6 

Bear 

2&o5 

16o5 

6ol 

g  8o5 

4.0 

American 

29o5 

20o0 

6o5 

g  X2  o  S 

6.2 

San  Joaquin 

t 

i 

t 

Co  sumnee-Vokelumne 

25  oO 

16o0 

8ol 

t 

s  8o9 

4.2 

CalaTOras 

19  oO 

12oO 

5o8 

g  6  o6 

3.8 

Stanislaus 

22o5 

ISoO 

9o0 

i  lOo8 

5.5 

Tuolionne 

21o0 

12o5 

7ol 

g  llo6 

5.2 

Seroed 

19o5 

12oO 

9o8 

8  16ol 

7.0 

San  Joaquin 

18o5 

lloS 

lOeO 

8  lSo7 

6.3 

Tulare  Lake 

s 

8 

Kings 

16o5 

I0o5 

lOoO 

8 

g  I0o6 

4.8 

Kaweah 

18o6 

13o5 

11.0 

3  14oS 

7.5 

Tula 

16  oO 

IloO 

9.7 

g  I0o5 

5.7 

Kem 

15o5 

9o0 

8.1 

g  6o3 

3.1 

Western  Nevada 

i 

s 

Truokee 

20o0 

14o5 

4.8 

8 

g  9o0 

4.5 

Carson 

I8o0 

12o0 

4.6 

g  7o  5 

4.3 

Walker 

16  oO 

12o0 

5.8 

g  7o6 

5.0 

a)  Approximate  data  from  preliminary  rtom  studje 
From  fixial  atom  studyo 


TABU  n.-rr»iuintn  of  non  putim  rtnod 


StTMB 

1 

t  Station 

1  Foak  flo*  or  ttogo  (a)  1 

» 18  Jtor.  y  10  Dtc.  flood_ i 

MTl.nin  fonrlout  poak  (a) 

1 

J_ t9ak_ 1 

Dato  1 

Ftak  1 

Date 

S««rM»Dto  klTtr 

Inflot  to  ttMpota  IttorTolr 
it  Ord  FtrtT 

Oror  Fronont  itlr 

Ortr  SaeraBooto  fair 
it  I  Stroot  BrUct 

Is  Tolo  SFPtat 

43,000 

53,000 

120,000 

81,000 

102,000 

170,000 

mill 

186,000 

370,000 

332,000 

93,000 

91,000 

438,000 

28  Fob.  1940 

28  Fob.  1940 

20  Mr.  1907 

19  Mar.  1907 

19  Mar.  1907 

21  Mr.  1907 

T—Mmr  Uv«r 

Stor  OrovlUt 

Baloo  Murtmio 

87,000 

110,000 

21  Sor. 

21  Sor. 

230,000 

295,000 

19  Mar.  1907 

20  Mar.  1907 

RItw 

it  Xaclatinikt  Dan 
it  IbdTtTllIa 

107,000 

75,000 

21  Sor. 

21  Sor. 

105,000 

120,000 

26  Mar.  1928 

20  Mr.  1907 

Bmt  BlT»r 

Soar  IboatUnd 

27,000 

21  Sor. 

31,300 

21  Jan.  1943 

Aasrlean  Kl'f«r 

it  Folton 

it  H  Stroat  Brldft 

210,000 

45.75 

ft. 

21  Sor. 

21  Sor. 

150,000 

43.4  ft. 

25  Mar.  1928 

26  Mar.  1928 

Clovar  Cr<»«k 

Soar  Uppor  Laka 

2,100 

3  Doc. 

3,500 

U  Doe.  1937 

Kiddl*  CtmAc 

Soar  Cppor  Laka 

6,000 

3  Dot. 

12,000 

U  Doe.  1937 

Scott  Crock 

Soar  Xalnport 

7,000 

3  Dot. 

9,000 

11  Doe.  1937 

Kom  lloor 

it  ZoaboUa  Dan  oito 

Soar  Bakortflold 

39,000 

39,000 

19  Sor. 

19  Sor. 

22,000. 

9  Mar.  190 

Tolo  Rl^r 

it  Worth  Bridfo 

28,000 

19  Sor. 

22,000 

9  Mar.  190 

Xaooah  kloor 

it  UcSay  Foist 

55,000 

19  Sor. 

35,000 

11  Doe.  1937 

Klac*  Sl'**r 

it  Flodra 

91,000 

19  Sor. 

80,000 

11  Doe.  1937 

Bl<  P17  Crook 

ihoTo  Blf  D17  Don 

In  Blf  Dr7  Sotorrolr 

1,500 

,500 

ae.-ft. 

19  Sor. 

5  Dot, 

2,600 

Mr.  1938 

Son  Jooquia  Xloor 

Infloa  to  Frlast  Boaorrolr 

Soar  SooMa 

it  Botoh-fiatohj  Crottisf 

Soar  Tomalit  -  floa 
.  Soar  Torsallt  -  ataft 
it  Mottdalo  -  atafo 

55,000 

17,000 

60,000 

75,000 

27.9 

24.75 

ft. 

ft. 

19  Sor. 

12  Doe. 

9  Doe. 

10  Doc. 

9  Doe. 

10  Doc. 

77,000 

33,000 

51,000 

27.0  ft. 

22.5  ft. 

11  Doc.  1937 

7  Mar.  1938 

16  Mr.  1938 

12  Fob.  1938 

16  Mar.  1938 

Frooiio  U^r 

Soar  Ksoalot 

Soar  Dooltcn 

8,800 

16,000 

19  Sor. 

19  Sor. 

7,600 

8,100 

12  Mar.  1938 

2  Fob.  1945 

ChooohlUo  Uoor 

it  Backanan  Don  tlta 

17,000 

19  Sor. 

19,000 

2  Mar.  1938 

HorlpoM  Crook 

Barlpoaa  Sotorrolr 

Max.  Infloa 

Max.  otorofo 

Max.  atafo 

Max.  roloato 

18,600 

8,340 

57.5 

900 

ae.-ft. 

ft. 

18  Sor, 

19  Sor. 

19  Sor. 

19  Sor. 

7,900 

2  Mar.  1938 

Ooono  Crook 

Ooono  Saoarrolr 

Max.  Infloa 

Max.  atorafo 

Max.  atafo 

Max.  rtloaaa 

i,ioo 

950 

40.6 

150 

te.-ft. 

ft. 

18  Sor. 

19  Sor. 

*  19  Sor. 

19  Sor. 

1,800 

12  Fob.  190 

Botm  Crook 

Burnt  Sotorrolr 

Max.  Infloa 

Max.  otorofo 

Max.  ttafo 

Max.  roloato 

8,000 

3,230 

29.4 

1,700 

at. -ft. 
ft. 

18  Sor. 

19  Sor. 

19  Sor, 

19  Sor, 

5,000 

2  Mr.  1938 

Soot  Crook 

Baloa  Burnt  Crook 

16,000 

19  Sor. 

9,800 

6  Fab.  1937 

■oroo4  klvoT 

Kxehoqoor  Sotorrolr 

Max.  Infloa 

Max.  outfloa 

88,700 

38,000 

19  Sor, 

4  Doe. 

59,000 

11  Doe.  1937 

QMrx7  Crook 

it  Chorx7  Talloj  Don  olto 

15,000 

19  Sor. 

18,000  , 

11  Doe.  1937 

TttoloMio  kloor 

Don  Fodro  Sotorrolr 

MX.  Infloa 

Max.  outfloa 

90,000 

64,500 

19  Sor, 

8  Doc. 

60,000 

31  Jan.  1911 

Stoaloltoo  Kloor 

Mo  loot t  Sotorrolr 

Max.  infloa 

Max.  outfloa 

90,000 

45,000 

19  Sor. 

21  Sor. 

60,000 

31  Jan.  19U 

Uttloj<^  Crook 

Famlncton  Sotorrolr 

MX.  otortfo 

Max.  atofO 

Max.  outfloa 

8,000 

141.0 

2,900 

00. -ft. 
ft. 

8  Doe, 

8  Doe. 

8  Doe. 

9,000 

11  Fob.  1938 

Colo^roo  Ktvor 

Bofon  Mtorrolr 

Max.  Infloa 

Max.  outfloa 

21,000 

7,000 

19  Sor. 

19  Sor. 

50,000 

31  Jan.  19U 

llnkoltt«»  Xloor 

Fardto  Mtorrolr 

Max.  Infloa 

Max.  outfloa 

X,000 

28,000 

20  Sor. 

21  Sor. 

27,300 

25  Mar.  1928 

O17  Cro^ 

Soar  Qalt 

9,000 

20  Sor, 

13,000 

2  Fob.  1945 

Cooomoo  Moor 

it  Mlohlcan  Bar 
it  MoConnolIt 

27,000 

22,000 

21  Sor. 

21  Sor, 

26,000 

31  Mar.  1940 

Trvckoo  Moor 

Mar  Tnakoo 

it  Mno 

6,500 

19,900 

20  Sor. 

21  Sot. 

1,800 

16,000 

11  Doe.  1937 

11  Doe.  1937 

loot  Carton  Moor 

Soar  f  oodfordt 

4,180 

20  Sor. 

3,500 

11  Doe.  1937 

Boot  CarooB  Moor 

Soar  OordnoTrlllo 

12,1*'' 

21  Sor. 

12,000 

11  Doe.  1937 

Carton  Moor 

Soar  Carton  dtj 

12,200 

22  Sor, 

12,000 

18  Mur.  1907 

loot  lalkor  Moor 

Moot  ColoriUo 

Soar  Rodton 

6,200 

1,700 

20  Sor. 

8  Doe. 

5,800 

2,500 

11  Doe.  1937 

7  JOnt  1922 

(•)  llhita  ar*  tmlMa  oUmivIm  n«U4« 


TABU  iii.rnwW  Ami  nrffll  Lcftr  Ptlto 

■gfwiwr  tad  ^c»pb»r  1950  Floodi 


StrsMi  ajid  r^adi 


t  araaa  i 

t  CcMwreial  i  Publia 

1  Lom  te  t 

1  1 

Agri-  , 

Ba  ai¬ 

1  ft 

1  inatltutioBa 

1  traraling  t 

Total 

eoltaral  , 

dant  ial 

1  ft  utllltlaa 

acx) 

0 

25,000 

0 

364,000 

25,000 

4U,000 

A3  .200 

Xi.VPO 

1.164.000 

,.3fi2aWg 

i^sssuzs 

25.000 

3. ^.000 

A3,400 

506,000 

1,189,000 

905,000 

1,384,000 

50,000 

4,034,000 

0 

0 

0 

0 

11,000 

0 

11,000 

16.700 

130.000 

0 

0 

137.000 

n 

267.000 

16,700 

130,000 

0 

0 

148,000 

0 

278,000 

300 

2,000 

45,000 

14,000 

395,000 

28,000 

484,000 

5,000 

487,000 

1,104,000 

300,000 

602,000 

125,000 

2,616,000 

1^400 

0 

0 

51,000 

34,000 

0 

85,000 

2.AOO 

-  V^SSSf 

—  23.000 

- fi 

- 9 

318.000 

9,100 

512,000 

1,421,000 

388,000 

1,031,000 

153,000 

3,505,000 

1,300 

32,000 

49,000 

12,000 

20,000 

11,000 

124,000 

400 

3,000 

0 

0 

0 

0 

3,000 

200 

2,000 

0 

0 

0 

0 

2,000 

200 

1,000 

0 

0 

1,000 

0 

2,000 

0 

0 

0 

0 

1,000 

0 

1,000 

500 

1,000 

0 

0 

0 

0 

1,000 

10.200 

2-000 

fi 

_ fi 

-  14.000 

- 9 

16.000 

ka  12,800 

u,ooo 

49,000 

12,000 

36,000 

11,000 

U9,000 

1,400 

4,000 

7,000 

6,000 

1,000 

0 

18,000 

2,200 

16,000 

0 

0 

2,000 

0 

16,000 

100 

0 

0 

5,000 

1,000 

0 

6,000 

2,000 

10,000 

1,000 

0 

1,000 

0 

12,000 

0 

0 

0 

0 

0 

0 

0 

5,700 

30,000 

6,000 

11,000 

5,000 

0 

54,000 

400 

1,000 

0 

0 

1,000 

0 

2,000 

0 

0 

0 

0 

1,000 

0 

1,000 

0 

0 

0 

0 

2,000 

0 

2,000 

5,700 

u,ooo 

0 

0 

1,000 

0 

15,000 

2,000 

10,000 

0 

0 

0 

0 

10,000 

400 

4,000 

0 

0 

0 

.  0 

4,000 

_ £2fi 

ijm 

_ 2 

_ fi 

6.000 

- 9 

7.000 

9,000 

30,000 

0 

0 

11,000 

0 

a,ooo 

1,000 

10,000 

0 

0 

a,ooo 

0 

51,000 

5,600 

33,000 

0 

0 

0 

0 

33,000 

11,000 

30,000 

0 

0 

54,000 

0 

84,000 

1.000 

2iSSQ 

fi 

_ fi 

-  102-000 

_ fi 

IW-QOO 

18,600 

76,000 

0 

0 

197,000 

0 

273,000 

0 

0 

0 

0 

6,000 

0 

6,000 

0 

0 

0 

0 

2,000 

0 

2,000 

0 

0 

0 

0 

3,000 

0 

3,000 

0 

0 

0 

0 

7,000 

0 

7,000 

200 

1,000 

7,000 

20,000 

86,000 

0 

114,000 

21,300 

35,000 

0 

0 

2,000 

0 

37,000 

48,000 

104,000 

0 

0 

15,000 

78,000 

197,000 

10,000 

5,000 

0 

0 

2,000 

0 

7,000 

J32.20Q 

fi 

_ fi 

-  13.000 

- 9 

55.000 

111,700 

187,000 

7,000 

20,000 

136,000 

78,000 

428,000 

2,800 

72,000 

0 

0 

6,000 

0 

80,000 

2,300 

10,000 

0 

0 

15,000 

0 

25,000 

4,500 

86,000 

0 

0 

30,000 

0 

116,000 

3,600 

3a  ,000 

0 

0 

161,000 

0 

502,000 

0 

0 

0 

0 

439,000 

0 

439,000 

5.000 

10-QQQ 

fi 

fi 

- fi 

- 9 

10.000 

16,200 

519,000 

0 

0 

653,000 

0 

1,172,000 

227,000 

1,512,000 

2,674,000 

1,336,000 

2,946,009 

292,000 

6,762,000 

245,200 

2,031,000 

2,674,000 

1,336,000 

3,6a,ooo 

292,000 

9,934,000 

Abov*  Boclabrli^t  Dw 
B«lo«  Enflabrlcbt  D«M 

Total,  Taba  Rl^r 

Nar  Kiyar 

Abov*  foothill  line 
Balov  foothill  llaa 

Total,  Baar  lU.Tar 

te?rlPiR-ti7?r  ^ 


FolaoM  Dm  to  Rorth  Sacraaanto  taraa 

Flovafa  aaaaaant  araa 

Dal  Faao  Bal^ta  badnvatar  araa 

Total,  Asarlean  RlTar 


aaaUni  alop*  af  f^vt 


“WS:? 


,  Craak 
Fatah  Craak 

Caeha  Craak  balov  Claar  Laka 
RlUoa  Craak 
Stoojr  Craak 
Tboaaa  Craak 

macallanaooa  aaatam  alopa  atraaaa 
Totali  Straasa  on  aaotam  Caakt  laafi  alepaa 

Claar  I^a  and  trlbntarlaa 

Mlddla  and  doaar  Craaka 
Scott  Craak 
Ealaay  Craak 
Mlaoallanaoaa  atraaM 
Claar  Laka  rla 

Total,  daar  Laka  and  trlbntarlaa 

£traa»a_qp_aattani_Slfrra^ilopai 
Antalopa,  Daar,  Pina,  Bock  and  Ikd  Craaka 
Chico  Craak,  Sandj  Qoleh,  littla  Chico 
Craak  and  Edgar  Slooi^ 

Butta  Craak 
Charokaa  Canal 
Local  to  Charokaa  Canal 
Diy  (Linda)  Craak 

Mlaoallanaoaa  aaatam  alopa  atraaM 
Total,  StraaM  of  aaatam  Siam  alopaa 

aiTfr 

Abova  OroTllla 
OrorlUa  to  Boneat  Craak 
Honeut  Craak  to  iaxyaTllla 
Maryarilla  to  Rieolana 

Total,  Faathar  klTar 

terwtwf 

Shaata  Daa  to  Bad  Bluff 
Bad  Bluff  to  Chieo  landtiig 
Chico  Landing  to  Coluaa 
Coluaa  to  CoUinarllla 
Sat tar  and  Tladala  brpaaaaa 
lolo  and  Saeraaanto  ojpaaaaa 
Coluaa  Baaln 
Butta  Baaln 

Total,  SaeroMtato  Blrar  and  tTpaaaaa 

LcWLBtUi 

UtUa  BoUand  laland 
Froapaet  laland 
libarty  laland 
Tanloa  laland 
Mlaoallanaoua  Dalta  traeta 
Sttlaun  Bay 

Total,  Lovar  Dalta 


TABU  IT.-^eed>d  Ar>o  and  TlwiA  Jo^oma  Klvtr  Btflfl.  Incl^lM  PPWlLPflU 

3of9wlfT  Md  D»c-l»r  1950  Hoodl 


8tr««a  tixl  rMdk 


Cofq— ■  Kl^ir 
Abcnr*  D«a 

B«lo*  NiihTlll*  Daa  alt* 


Total,  CoaoBMa  Rlvor 


Urn  alt* 

Balov  Iona  Boa  alta 

Total,  Br7  Craak 

■okaltMpa  llTor 
Abora  FarAva  RaaarTelr 
Pardaa  Baaarvolr  to  aouth  of  Brj  Craak 
Balov  aouth  of  Dry  Cra^ 

Total,  MckalnBBa  Kiwr 

Boar  Craak  (San  Joaquin  County) 

CalaTfraa  JtiT»r 
Aborva  Rogaa  Baa 
Balov  Hofan  Baa 

Total,  Calaaaraa  UlTor 

UtUaJoha  Craak 

littlajolm  Cr.  abova  Farolncton  Raa* 
Faralofton  Raaarvolr 
Lit tla John  Cr.  balov  Faralaftcn  Boa. 
Buck  Craak 

Total,  Littlajohn  Craak 

D-.lt. 

Balov  Bav  Mclonoa  Baa  alta 


Total,  Btanlalaaa  Rlaar 
Tuoloana  klTyr 

Abora  Bav  Boo  Fadro  Baa  alta 
Balov  Bav  Bon  Fadro  Baa  alta 

Total,  TuoluBDa  Blaar 

Balov  Xxcbaquar  Baa 
Total,  Maread  Rlvar 


Marcad  Coirntr  Straaa  Qroap 
Baar  ano^BurM  Cx^»  aMva  daaa 
Baar,  Buna  A  Bl.  Xaaoal  balov  daaa 
Ovana  and  Marlpoaa  Craafca  abom  daaa 
Ulaa,  Ovana  and  Maripova  Craaka  balov  daM 

Total,  Marcad  Coantp  itraaa  Orcnp 

Choaohll^ 

Abovo  Buchanan  Ban  alta 
Balov  Buchanan  Ban  alta 

Total,  Chovohllla  Rlvar 

£lXlfiSJU2U 

'  m  fiiddan 


an  Ban  alta 
Balov  Elddan  Ban  alta 
Cottoovood  Craak 

Total,  Fraaoo  llwr 

Haadota  to  Frlant  Ban 
Total,  BpfMr  Baa  Joaquin  Rlvar 

Maread  Rlaar  to  Tuoluana  Blvar 
tuoluBKia  Rivar  to  Btanlalana  Rlaar 
Btanlalaua  Rlvar  to  Moaodala  Brldfo 
Loa  Banoa  and  San  Inla  Craaka 
Otkar  vaat  aida  trlbntarlaa 

Total,  Lovar  Baa  Joaquia  Xlvar 

Pppar  Balta  fMoaadala  Br.  t«  ttd^l  eh«m>al«l 

RaelaMtlea  Blatrlct  Bo.  17 

laelaaatlen  Blatrlct  Bo.  205B 
Baelaaatlen  Blatrlct  Bo.  2062 

Total,  Oppor  Balta 
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t  > 

1  facraa)  t 

eulfu^  1 

Baal*  , 

dantlal  ^ 

'  Coanareiu  1  Kule, 

1  A  t  inatltutlooa 

t  Induatria  t  A  utllltiaa 

t  Loaa  to  1 

t  travallac  t 

1  oublle j 

Total 
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0 

0 

0 

0 

0 

0 
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2U.000 

0 

0 

20.000 

0 

234.000 

17,600 

214,000 

0 

0 

20,000 

0 

234,000 

100 

0 

0 

0 

0 

0 

0 

3.B0Q 

11.000 

_ 2 

_ 2 

_ 2 

_ 2 

11.000 

3,900 

U,000 

0 

0 

0 

0 

U,000 

0 

0 

0 

0 

107,000 

0 

107,000 

13^00 

603,000 

33,000 

U9,000 

548,000 

0 

1,333,000 

8.700 

209.000 

- 2 

5.000 

-■  22.a222 

_ 2 

234.000 

22,100 

812,000 

33,000. 

154,000 

675,000 

0 

1,674,000 
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79,000 

0 

0 

35,000 

0 

U4,000 

0 
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0 

0 

0 

0 

3.00Q 
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6.000 
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0 
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0 
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0 
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0 
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0 

0 

0 

0 

0 

0 

0 
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- 2 
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i 
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43,000 

9,000 

6,000 

0 

104,000 

0 

0 

0 

0 

76,000 

0 
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15.000 

8^3.000 

10.000 

48.000 

_ 2 

1.061.000 

15,000 

883,000 
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48,000 

196,000 

0 

1,137,000 
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0 

0 

0 

17,000 

0 
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8.000 

■ 

224«222 

76.000 

37aPQ2 

_ 2 
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224,000 

76,000 

54,000 

0 

650,000 
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0 

0 

0 

1,786,000 
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,-J72>g92 
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13.000 
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30,000 

2,435,000 

0 

0 

0 

0 

5,000 

0 
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a, 000 
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0 
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0 

0 

0 
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0 
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21*000 
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_ 2 
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a, 000 
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0 

396,000 

0 

0 

0 

0 

20,000 

0 

20,000 

12.000 

15.000 

34.000 

89^ 

41.000 

337.000 
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158,000 

15,000 
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109,000 

a, 000 
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0 

0 

0 

0 
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0 

3,000 

4,000 
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0 

0 

72,000 

0 
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_ 
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0 

0 

 15^000 

0 

 33.000 

4,900 

123,000 

0 

0 

90,000 

0 

213,000 

0 

0 

0 

0 

21,000 

0 

21,000 

0 

0 

0 

_ 0 

0 

0 

0 

0 

0 

0 

21,000 

0 

21,000 

25,000 

36,000 

0 

0 

12,000 

0 

48,000 

10,700 

175,000 

0 

0 

0 

0 

175,000 

12,200 

251,000 

0 

0 

8,000 

0 

259,000 

21,000 

858,000 

60,000 

1,000 

547,000 

0 

1,466,000 

1,200 

10,000 

0 

0 

405,000 

0 

a5,ooo 

_ 222 

10.000 

0 

2.000 

0 

12.000 

70,400 

1,340,000 

60,000 

1,000 

974,000 

0 

2,375,000 

10,200 

7a  ,000 

U,000 

6,000 

85,000 

50,000 

893,000 

4,400 

269,000 

•  0 

0 

339,000 

40,000 

648,000 

3I2OO 

254.000 

- 2 

10.000 

423.000 

40.000 

17,800 

1,264,000 

U,000 

16,000 

847,000 

130,000 

2,268,000 

226,200 

5,918,000 

431,000 

393,000 

5,298,000 

201,000 

12,2a,000  « 
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Total 


llw 

Abova  Pina  Plat  Raaarrolr 
Pina  Plat  Raaarrolr 
Pina  Plat  to  Hl^nray  99 
Rlghvaj  99  to  Ui^nraja  41  ft  196 
Hl^naj  iU  to  Mandota 
Hl^Mj  196  to  TnXara  laka 

Total,  Klnga  Rlrar 

Abora  Taralnua  Raaarrolr 
Tamlnoa  Raaarrolr 
Tamlnua  Daa  to  Tulara  Laka 

Total,  Kawaah  Rlrar 

Tal>  RlT»r 

Abort  Sucoaaa  Raaarrolr 
Sucoaaa  Raaarrolr 
Sucoaaa  Dan  to  Tulara  Laka 

Total,  Tula  Rlrar 

I»n>  BlTfr 

Abort  laaballa  Raaarrolr 
laaballa  Raaarrolr 
laaballa  Daa  to  fwna  Plata 
Buana  Plata  Laka 
Qooaa  Laka  Slou^ 

B.P.P«  Chan. ,  Laka  to  Waaco  Rd« 
B.T.P*  Chan. ,  balov  Waaco  Rd. 

Total,  lam  Rlrar 

Poao  Craak,  Whlta  Rlrar,  Big  Dry 
Craak  k  Callanta  Craak  Qrcup 

Total,  Minor  atreaaa 
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10,000 

0 

0 

5,000 

0 

15,000 

100 

15,000 

0 

0 

909,000 

0 

924,000 

17,000 

1485,000 

20,000 

180,000 

396,000 

0 

1,781,000 

36,000 

924,000 

0 

3,000 

31,000 

0 

958,000 

14,000 

180,000 

0 

0 

72,000 

0 

252,000 

-j««2 

_ S 

_ fi 

_ fi 

JLZafififi 

_ fi 

I7.9W 
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69,300 

2,3U,000 

20,000 
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1430,000 

0 

3,947,000 

600 

18,000 

35,000 

14,000 

167,000 

0 

234,000 

0 

0 

0 

0 

0 

0 

0 

47.000 

352.000 

Ji^jSSQ 

134 .000 

559.000 

- fi 

l«939ig9g 

47,600 

370,000 

89,000 

148,000 

726,000 

0 

1,333,000 

300 

30,000 

15,000 

11,000 

82,000 

0 

138,000 

100 

7,000 

0 

0 

3,000 

0 

10,000 

32.000 

^507.000 

46.000 

238.000 

- fi 

LLfi^.Pgg 

32,400 

5U,000 

61,000 

249,000 

350,000 

0 

1,204,000 

400 

0 

2,000 

16,000 

151,000 

0 

171,000 

1,600 

73,000 

19,000 

lft,000 

118,000 

0 

226,000 

10,500 

92,000 

5,000 

U5,000 

501,000 

35,000 

778,000 

6,300 

Jm/x>o 

0 

0 

0 

0 

404,000 

1«,500 

368,000 

0 

0 

30,000 

0 

a8,ooo 

0 

0 

0 

0 

0 

0 

0 

_ fi 

_ & 

0 

_ fi 

_ fi 

- fi 

_ fi 

37,300 

957,000 

26,000 

179,000 

800,000 

35,000 

1,997,000 

10,600 

676,000 

0 

0 

134,000 

0 

810,000 

600 

5,000 

0 

0 

U,000 

0 

49,000 

200 

0 

0 

0 

10.000 

_ Q 

10.000 

600 

5,000 

0 

0 

54,000 

0 

59,000 

TOTAL,  TULARE  BASIR 


198,000  4,666,000  196,000  759,000  3,494,000  35,000  9,350,000 


-Flooded  Areas  and  Flood  Damages,  Westem  Nevada 
November  and  December  1930  Floods 
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TABLE  YIIt^-r^Damage  to  Properties  Maintained  by  Forest  Service 

Floods  of  November^Dec ember  1950 
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NOTE;  Data  for  this  table  furnished  by  Uc  St  Forest  Semrice*  As  of  this  writii^g  sufficient  information 
is  not  available  to  break  the  damage  into  river  basins,  Iherefore  damage  reported  herein  is  not 
included  in  Tables  III  through  VI» 


TABU  Tin, 


Tut  if  riTli  »<duetloo  to  \m  Ccrol»tl«i  of  Cortx  of  lariii—n 

AMtbcrlwd^  tnd  Prwo-d  Hood  Ccctrcl  ?roJ«eti 


Blaar  baaln 

1  Tcrtnl 
,  danafo 
.  Ineurrad 

J_ m 

.Sanagaa  abnaa 

’  antborliad, 

1  raooanandad 
k  propoaad 
,  projaeta  (a) 

t  Sana gaa  within  t 

t  floodaaya  or  out 
t  ar— a  eqaarad  t 
t  by  asdatlAf  t 

t  anthoriaad  k  t 

tpropoaad  floamgat 
t  aeaa— Ota  t 

t  t 

t (•)  1 

t 

Baald—l  t 

danwa  entalda  t 
floodaaya  i 
aubjaet  to  pra>i 
aantlon  by  t 
projaeta  (b)  > 

li)  I 

Sanafa  that 

would  ba 
aantad  by 
eenplatlon  of 
anthoriaad 
projaeta 

It) 

t  t  t 

t  Addltlena  t  Addltlona  t 

tdanaga  that  weald tda—fa  that  wonldi 
t  ba  praaaatad  by  t  ba  prawaetad  by  t 
t  eonpilatlea  of  t  eenplatlon  of  t 
t  raeeanandad  t  propeaad  t 

t  projaeta  t  projaeta  t 

t  t  t 

t  (t)  t  fll  i 

Baaldna  da— faa 

net  prawontable 
by  eemdatlon 
of  tha  C.  of  1, 
eenprobo— Iva 
plan  aa  new 
aowlaiannd  (a) 

 It) 

a) 

1  ss 

*  h) 

L  (a)  I 

l5i  1 

1  (7) 

1  (8)  1 

Toba  Blaar 

4,034,000 

4U,000 

22,000 

3,598,000 

0 

0 

3,598,OOC(d) 

0 

Baar  Blaar 

278,000 

u,ooo 

73,000 

194,000 

0 

0 

194, 000(a) 

0 

A— r  lean  Blaar 

3,505,000 

484,000 

85,000 

2,936,000 

2,680,000 

20,000 

0 

236,000(t) 

Ccaat  Banfa  atraa— 

U9,000 

0 

8,000 

U1,000 

0 

0 

0 

ia,ooo 

daar  Inka  k  trlbotarlaa 

54,000 

18,000 

6,000 

30,000 

0 

18,000 

0 

12,000 

lliao.  aaatam  Slarra  atraani 

41,000 

0 

3,000 

38,000 

15,000 

0 

2,000 

21,000 

Tbatbar  Blaar 

273,000 

51,000 

189,000 

33,000 

0 

33, 000(f) 

0(() 

0 

Sacra—oto  Blaar  k  brF****a 

428,000 

8,000 

380,000 

40,000 

40,000(h} 

0 

0(1) 

0 

Uttla  Bolland  lalaad 

80,000 

0 

80,000 

0 

o(j) 

0 

0 

0 

Proapaot  laland 

25,000 

0 

25,000 

0 

0(J 

0 

0 

0 

Ldbarty  Xtland 

116,000 

0 

116,000 

0 

o(j) 

0 

0 

0 

'^aaloa  laland 

502,000 

0 

502,000(a) 

0 

0 

0 

0 

0 

Hlao.  Salta  traeta 

439,000 

0 

439 ,000 (k) 

0 

0 

0 

0 

0 

Bolaon  Bay 

10,000 

0 

0 

10,000 

0 

0 

0 

10,000 

TOTAL 

9,934,000 

986,000 

1,928,000 

7,020,000 

2,735,000 

71,000 

3,794,000 

420,000 

San  Jonouia  Baala 

Coaun—a  Blaar 

234,000 

0 

0 

234,000 

0 

0 

234,000 

0 

Sry  Craak 

11,000 

0 

0 

11,000 

0 

0 

0 

11,000 

Mokaltaana  Blaar 

1,674,000 

107,000(1) 

0 

1,567,000 

0 

0 

60, 000(a) 

1,507  ,000(n) 

Baar  Craak 

1U,000 

0 

0 

114,000 

114,000 

0 

0 

0 

Calaaaraa  Blaar 

252,000 

0 

0 

252,000 

242,000 

10,000 

0 

0 

Llttla John  Craak 

104,000 

6,000 

0 

98,000 

98,000 

0 

0 

0 

Btaalaiana  Blaar 

1,137,000 

76,000 

0 

1,061,000 

1,061,000 

0 

0 

0 

Taolnn—  Blaar 

650,000 

17,000 

0 

633,000 

633,000 

0 

0 

0 

■iroad  Blaar 

2,435,000 

l,816,000(o) 

0 

619,000 

0 

0 

0 

619,000 

Maroad  Co.  atraan  (ronp 

396,000 

87,000 

0 

309,000 

309,000 

0 

0 

0 

Cboaohllla  Blaar 

357,000 

20,000 

0 

337,000 

0 

337,000 

0 

0 

Praaao  Blaar 

213,000 

3,000 

0 

210,000 

0 

210,000 

0 

,0 

ITppar  Ban  Joaqpila  Blaar 

21,000 

2l,000(o) 

0 

0 

0 

0 

0 

0 

L^r  Ban  Joaqalo  Blaar 

2,375,000 

0 

U5,000 

2,230,000 

1,803,000 

0 

0 

427,000(p) 

Uppar  Salta 

2,268,000 

0 

15,000 

2,253,000 

2,253,000 

0 

0 

0 

TOTAL 

12  ,2a  ,000 

2,153,000 

160,000 

9,928,000 

6,513,000 

557,000 

294,000 

2,564,000 

XsdifLJtSiA 

Unfa  Bi— r 

3,947,000 

939,000 

0 

3,008,000 

3,008,000 

0 

0 

0 

laaaah  Blaar 

1,333,000 

234,000 

0 

1,099,000 

1,099,000 

0 

0 

0 

Tbla  Blaar 

1,204,000 

148,000 

0 

1,056,000 

1,056,000 

0 

0 

.  0 

Kam  Blaar 

1,997,000 

397,000 

0 

1,600,000 

1,600,000 

0 

0 

0 

Tolara  Inka 

810,000 

0 

810,000 

0 

0(r) 

0 

0 

0 

Minor  atraa— 

59,000 

0 

0 

59,000 

0 

0 

0 

59,000 

.  TOTAL 

9,350,000 

1,714,000 

810,000 

6,822,000 

6,763,000 

0 

0 

59,000 

OKAlf)  TOTAL,  CAUPOHriA 

31,525,000 

4,857,000 

2,896,000 

23,770,000 

16,011,000 

628,000 

4,088,000 

3,043,000 

■aatnm  fcrada 

Tmokaa  Blaar 

3,153,000 

0 

0 

3,153,000 

0 

0 

2,865,000 

286,000 

Caraoo  Kiaar 

8251000 

127,000 

0 

698,000 

0 

0 

632,000 

66,000 

Valbar  Blaar 

^,000 

0 

0 

382,000 

0 

0 

382,000 

0 

TOTAL 

4,360,000 

127,000 

0 

4,233,000 

0 

0 

3,879,000 

354,000 

Sanaga  raportad  ly  Toraat 

Saraloa  — t  nllooatad  to 

tbo  aarln—  rlaar  b— 1— 

1,465,000 

1,465,000 

0 

0 

0 

0 

0 

0 

QBAID  TOTAL 

37,350,000 

6,U9,000 

2,898,000(q) 

28,003,000 

16,011,000 

628,000 

7,967,000 

3,397,000 

(a)  Mainly  daaafM  la  aonatala  ar«M  dua  to  brldfo  aai  road  loaaaa  and 

daaa^o  to  poaar  (ooaratlac  faellltloa. 

(b)  Coloan  i  •  eol.  2  -  eol.  3  •  eoX.  U» 

to)  Colttaa  9  ■  ool.  $  -  ool«  6  -  ool.  7  -  ool.  8, 

(d)  In  Bddltioa,  daaofoa  of  422,000  ahieh  oooarr^  althin  floodaaT*  ooold 
alao  baao  baaa  proraatad* 

(a)  la  addition,  dMafoa  of  |73,000  ^dah  oeouirad  althia  floodaajo  aoald 
alao  hara  baaa  iraraatad. 

(f)  la  addltlao,  133,000  of  tha  daaaco  ihlab  ooonrrad  althia  floodaayi  aoold 
aloe  hara  boM  praaaatad. 

(c)  Tba  fropoaad  projaeta  on  tha  Toba  aad  Baar  Blaora  aoold  haaa  raduoad  tha 

daaafo  althia  tha  floodaa/a  of  tha  Taathar  Elvar  4104,000. 

(h)  In  addition,  tha  folaon  Projaet  aoold  baaa  praanatad  410,000  of  tha 
da— fa  OUoh  ooowrad  on  lolo  IgrpaM. 

(I)  Tha  jropoaad  projaota  on  tha  Toba  aad  Baar  Blvara  aoold  baaa  raduoad 

430,000  tha  flood  daaafoa  that  ooouiTod  althia  tha  Sottar  Bn^a* 

(J)  Tba  folaon  frojaet  aoold  hara  aliaAnatad  all  tha  daaafo  that  ooonrrad 

on  Llttla  lollaad  lalaad,  Proapaot  lalaod,  and  Idbartgr  lalaad, 
awmabliv  to  4221,000. 

(k)  Tbla  daaafa  oonalata  aalaly  of  danafo  to  loeal  lataraata  aad 
raolanation  diatrlata*  loaaaa. 


(l)  Iboaa  axljtliif  fard—  Baaaraolr. 

(a)  Thlo  anonat  aoold  baaa  b—a  praaaotad  la  tha  Coaoa— a-MoksliBBaa  pool  araa  t|r 
tha  jvopoaad  BaabriUa  Baaarrotr  on  Coao—aa  Blaar. 

(a)  Iboaa  axlatlaf  Bashaqoor  Baaaraolr. 
to)  iboaa  axlatlac  Frlaat  Baaaraolr. 

(p)  Tbla  daaafa  —a  oaaaad  prlaarllj  bf  Lm  Banoa  Craak  to  tha  DalWMaadota 

Caaal  aaa  taidar  oo— Iroetloo. 

(q)  Coaplation  of  tha  anthorlaad  frojaota  aoold  baaa  radooad  thin  danaqa  bT 

4841,000.  Conplatlon  of  tba  raoo— adad  projaota  aoold  baaa  affaetad  a 
fin-tbar  radootlon  of  435,000.  Conplatlon  of  tha  propoaad  projaota  aoold 
baao  aooonpUabad  an  additional  radootlon  of  4229,000. 

(r)  Tba  aothorln^  projaota  on  Klafa,  Xaaaab,  and  Tula  Blaara  aoold  baaa 

praaaatad  4^10,000  of  tha  doanaga  ahloh  oootnrad  in  Tolara  Laka  aonp. 

(a)  Tbnioa  lalaad  aaa  floodad  baaloally  baoaa—  of  onnnially  bifb  tlda  aad 

Inadaqnata  loaaaa.  Coaenrraot  high  rlaar  dlaetaarfoa  nay  baaa  afgraaatod 
tha  oonditlon,  but  only  to  a  nlaor  axtont. 

(t)  Conaiata  aalaly  of  r— Idaal  danagaa  to  azlatlnc  loaaaa. 

(q)  An  Inaaotlgatloa  la  praaaoUy  nadar  aay  to  datamlaa  faaalbllity  of 
flood>oootrol  acrka  on  HokalnoM  Blaar* 


TABI£  g.— Functioning  of  Principal  Existing  Reservoirs  During  November-December  1950  Floods 
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r.  C.,  Flood  Control;  I,  Irrigation;  P,  Power;  W.S. ,  Doneitlc  Water  Supply,  (d)  Storage  between  elevation  6,223,0  feet  and  6,229.1  feet. 

Mean  dally  flow,  (e)  Off stream  storage  reservoir.  Intake  destroyed  during  first  flood 

Storage  between  Rumsey  Gage  0,00  feet  ax^  7,56  feet,  (f)  Interim  operation  with  uncontrolled  outlets. 
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TO: 


22  October  2008 
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